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HEART DISEASE-A WORLD PROBLEM* 

Paul D. White 

Lecturer in Medicine, Han'ard University 


3 LOMON said, “Keep thy heart with all diligence; for out 
of it are the issues of life” (Prov, 4:23). Those were the 
days when the heart was the seat of the soul, the badge 
of bravery, and the abiding place of affection. Far be it 
from me to assume that the physical heart can rank with 
such attributes in world history, particularly in the troubled times of 
today. To paraphrase the scriptures, “For what is a man profited if he . 
shall keep his heart whole and lose his own soul? or what shall a man 
give in exchange for his soul?” Fortunately in our mission as physicians 
we are not limited to the mere technical work of diagnosis and imper- 
sonal treatment; it is our privilege to dispense courage, sympathy, and 
an attitude of mind which in themselves fortify our drugs, our diets, 
and our bloodletting. 

In 1618, ten years before Harvey, Albertini wrote a book on the 
heart, not only the first one on that organ as such, but actually entitled 
Affectioyis of the Heart. Unfortunately the book does not live up to the 
title except in one particular. He discusses at great length the one chief 
symptom that was at that time accredited to the heart, namely palpita- 
tion, as had been done by many others before him, especially by Galen 
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and Avicenna; he mentions the fact that all sorts of things can excite 
the heart to palpitate, both cardiac and noncardiac, that is, that much 
palpitation occurs without heart disease, which at that time in history 
was just beginning to be clearly recognized as possible without an early 
death. 

But it is Senac whom I would like to quote in particular, to estab- 
lish a background for the broad cardiological viewpoint of today. Senac 
was the first important clinical worker in the field and his writings in 
1749 stand out as the pioneer textbook on heart disease based on the 
physiological and anatomical contributions of Harvey, Lower, and 
Mayow, and on the reports of cardiac pathology by Bonetus, Vieussens, 
and Lancisi, during the century that preceded him. There are three 
points stressed by Senac in the preface of his book two hundred years 
ago that I would like to stress today as an introduction to the subject of 
heart disease as a world problem: First, on page xiv, he writes, “The 
mind is not great enough and life is too short to embrace all anatomy. 
In spite of all the help of our predecessors it is hardly possible for one 
man to develop exact knowledge of a single viscus. Those long works 
which enclose the details of every part of the body announce their own 
sterility, even by their very extent. They are like maps of the entire 
world where whole kingdoms appear as dots.” 

Second, on page xvii, Senac states, “In citing authors I have tried 
to avoid the national prejudice which dominates even savants. Several 
imagine that genius and knowledge are attached to their particular 
country and that the other nations are condemned by nature to sterility. 
This vanity can be useful to the states; by inspiring confidence and 
scorn, it inspires courage or rather ferocity, but it degrades the mind. 
Genius is the property of no nation; it is mingled by chance with stu- 
pidity and ignorance. . . . Let those who have the spark be separated 
by the seas or by the long stretches of the earth, they form a republic 
whence the rest of mankind is excluded.” 

And finally, on pages xl and xli, “The heart is a kind of center where 
all disorders converge. All the ills of the rest of the body reflect on this 
organ. As soon as some part is irritated or inflamed, the heart may par- 
take of its suffering. . . . 

“^^Tat are the obstacles against which the heart rises up and rebels, 
so to speak? Is it some obstruction or a thickening of the blood, irrita- 
tion, plenitude, or quality of the body fluids? How do such causes, 
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sometimes so far removed from this organ, trouble its action? ... We 
often multiply without reason the sources of our ills; without suspect- 
ing the true causes, we give the others added importance. 

“We know hardly how we hve, but we know still less how we die; 
what is the cause which stops the heart when a fever leaves no trace of 
its ravages? . . . One must then seek the causes of death in the outside 
influences which arrest the movement of the heart, so fragile a bond 
between soul and body. 

“But the heart itself is exposed to various maladies. Obsert'^ation and 
experiment are guides which lead us to the source of these ills. The 
descriptions recorded in many works are too diffuse, and so it has been 
necessary to separate the factors and to follow them right to the very 
causes discovered by dissection, to study them, to note their differences, 
and to relate them to the structure and the action of the organs. . . , The 
present volume will include therefore a detailed account of the derange- 
ments of the heart, which organ is no less limited in the number of 
causes which trouble its action than in the varieties of this very action 
itself.” . . . Senac ends this very intelligent preface by quoting an ancient 
author, “Our works are not such as we desire but such as they can be; 
minds more enlightened than ours will add what has escaped us.” 

The chief reason why I have quoted Senac at some length is to 
point out that he had at least the vision of the importance of the diag- 
nosis of heart disease according to cause; structural changes and dis- 
turbed action he recognized as secondary to such underlying causes, 
which, at that time, were very obscure and even today are largely un- 
solved although they are far clearer as problems to be unravelled. Thus, 
Senac may rightly be called the pioneer in the modem three-fold diag- 
nosis of heart disease according to etiology, structure, and function. 

But before we go further it will be well to pause a moment to state 
what I mean by the term heart disease. There is a difference of opinion 
now, as in all ages, about the meaning of the word “disease” itself. 
Literally dis-ease is discomfort and the word discomfort may be applied 
to a slight and transient headache the “morning after”; to a little gas 
in the stomach after swallowing fluids too rapidly; or even to a knock 
on the crazy bone, or a single extrasystole. It would seem far fetched, 
however, to call these things disease as we ordinarily use that term. 
Moreover, Webster’s International Dictionary labels as obsolete the defi- 
nition of disease as discomfort. Even if we grant that the definition of 
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heart disease as used medically may have a wide range of meaning from 
the slightest possible and least important transient disorder of function 
like an extrasystole to the most extensive lesion of the heart compatible 
with life, we shall only confuse the issue of our present consideration 
of heart disease as a world problem if we include two particular groups 
of cases. Like the poor they are always with us and always will be; 
they comprise practically the sum total of mankind and do not have 
any important bearing on really significant heart disease. These two 
groups of cases are in the first place all those who at one time or 
another have a few cardiac symptoms of neurocirculatory asthenia or a 
premature beat or two, and in the second place, all those who have very 
slight changes in the myocardium secondary to a thousand and one 
diseases which may or may not be fatal in themselves, the myocardial 
changes such as terminal cloudy swelling having no material bearing on 
the course or outcome of the disease. 

On the other hand, there enter for our present consideration certain 
well recognized and common kinds of heart disease, such as the rheu- 
matic; a few rarer or more obscure types, such as neoplasm; and occa- 
sional effects from various miscellaneous conditions, such as anemia and 
malnutrition, which when severe can appreciably affect the heart but 
which in ordinary degree do not cause uncomplicated heart disease. 

I cannot sufficiently stress the importance of the etiological point of 
view about heart disease. It is an old story for some of us brought up 
under the medical influence of Richard Cabot in Boston or of John 
Wyckoff and Alfred Cohn in New York, and it fits into the concep- 
tion of preventive medicine championed so strongly and effectively by 
the pioneer for whom this lectureship was named, Hermann Biggs of 
New York City, but it still remains a novd point of view in some parts 
of the world and even in our own tables of mortality statistics where it 
should be properly established. There is still talk of cardiac enlargement 
and failure, of valvular disease and arhythmias, and of chronic myo- 
carditis as the chief interests of the doctor in his study and care of 
patients with heart trouble, be he family physician or specialist. This 
is to liken the function of the medical man to that of the salvage squad 
after the fire fighters have left— an essential job to be sure but not the 
vitally important task of the early recognition, and treatment, and pre- 
vention of the underlying causes of heart disease. The cardiologist like 
other members of the medical profession should strive to wipe out the 
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need of his services; he probably will not be able to do so entirely for it 
seems likely that the aged will still suffer and succumb to heart disease 
for generations at least after other mortal ills have been conquered, 
though even that need not be considered forever insuperable. 

It is the family doctor who should be the first to discover the be- 
ginnings of disease which may carry heart trouble in its wake and it is 
he who may also find the actual beginnings of heart disease itself. He 
should not wait to act till he is confronted by heart failure; he should 
discover the high blood pressure or the valvular disease or the cardiac 
enlargement long before failure comes. He may need to call in the 
specialist for help but his most useful service will be in the attempt to 
study all the circumstances of the very onset of the causes of the under- 
lying disease and not so much of the resulting heart disease. Anyone 
with his eyes open may discover important clues, and the important 
clues in the campaign for the prevention of heart disease are in the very 
beginnings of the causes of heart disease. 

One of the most important points I can make in my discussion this 
evening is, that in order to shift the emphasis from heart disease to its 
causes where it rightfully belongs, we should record as the chief diag- 
nosis the causative factor first, and second, the presence or absence of 
any resulting heart disease, and finally, the degree of heart trouble if 
present. Thus, instead of diagnosing hypertensive heart disease it is more 
to the point to diagnose hypertension with or without cardiac enlarge- 
ment or failure, just as we would diagnose hypertension with encepha- 
lopathy or with nephritis or renal failure. 

Heart disease is a world problem, as much as is tuberculosis or 
dysentery or influenza, but it has not yet been investigated as such, in 
contrast to many of the infectious diseases which have scourged the 
world, especially in the form of waves of devastating epidemics. It is 
natural that the rapidly fatal and highly contagious diseases should be 
studied first and brought soonest under control, leaving for us of the 
present day the study and control of the less dramatic, more insidious 
and gradual, but no less fatal maladies such as heart disease and cancer. 
International cooperation and world-wide study have become the mat- 
ter of fact procedure in dealing with the serious infections. The pioneer 
work of the Rockefeller Foundation and other groups transcending na- 
tional boundaries have broken the ground and shown the way. It should 
not then be too hard to follow their footsteps in the collection of invalu- 
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able information about the most important causes of heart disease and 
the incidence and severity of their effects on the heart under all sorts 
of conditions and in every corner of the globe. Nature has for centuries 
been conducting gigantic experiments as to the effect of climate, of type 
of work, of diet, and of local or world-wide diseases on men, women, 
and children of different races, that are spread out before our very eyes 
for us to record and to analyze, quite readily yielding information that 
might never be obtainable by our own experiments on man, although 
certain tests could be added to enrich the findings. Under the most 
exacting conditions animal experiments of this sort cannot be com- 
pletely applied to man; important clues and discoveries can result from 
experiments on laboratory animals, but if we rely only on them we are 
letting go to waste an equally important source of information about 
heart disease. 

Statistics from surveys are slowly accumulating in this country and 
in certain other countries but by different uncorrelated groups, making 
them often difficult or even impossible for direct comparison. We need 
a large, well organized study that can in a several year program collect 
information, not just from hospital clinics or private practice, but from 
entire communities that will really show how common are hypertension 
and rheumatic valvular disease and syphilitic aortitis and coronary dis- 
ease in relation to climate and mode of life. Several well and similarly 
trained groups armed with good clinical observers, stethoscopes, sphyg- 
momanometers, electrocardiographs, x-ray apparatus, and autopsy tech- 
nique could in a few years accomplish more than the next century of 
desultory work, and cost less than a single air raid over a city at war. 

Let me take up in more detail what we do know or think we know 
about the world incidence of the seven important types of heart disease 
today, first prefacing these observations by a few sentences about the 
normal heart and the less important kinds of heart disease. 

What is the range of the normal heart? This to my mind is the 
hardest question of all and the one most in need of study. No two hearts 
are exactly alike; even identical nvins have different electrocardiograms. 
We have a fairly clear idea of the average normal figures for pulse rate, 
blood pressure, heart size, and electrocardiograms at different ages and 
sizes, but the upper limits of normal and the width of the borderline 
between normal and abnormal are still in need of clearer demarcation. 
AVe are tr)’’ing, for example, to determine by x-ray some better standard 
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than height and weight and body surface for the normal heart size; 
certain measurements of body-build undoubtedly are important and 
we are asking for the help of the anthropometrists in this study. And 
the normal electrocardiogram has not yet been completely described. 
Within the past two years we have discovered to be normal, inverted T 
waves in Lead 2 due to the effect of vertical position and rotation that 
once were labelled coronary T waves, and we have found that P-R 
intervals in Lead 2 of 0.20 or 0.21 second may be normal and not 
the result of heart block, due to an isoelectric beginning of QRSa. 
These are simply examples of some of the things we are learning almost 
every day about normal variations. In the world-wide studies will we 
find that heart size and electrocardiograms and blood pressure vary with 
race and climate or are they dependent more on body build and mode 
of life? 

The seven h 7 iportant types of heart disease that I shall discuss par- 
ticularly are in the order of their importance first, the more common 
group, hypertensive, coronary, rheumatic, and luetic, and second, the 
less common group, congenital, the cor pulmonale, and subacute bac- 
terial endocarditis. Of the lesser causes of heart disease many variations 
in incidence and degree occur in different countries and indeed in dif- 
ferent parts of the same country. Anemia, for example, is rife where 
malaria and such diseases abound and there the anemic heart is fairly 
common with a variable amount of dilatation and murmurs which simu- 
late valvular disease and in fact have even given rise to an exaggerated 
estimate of mitral stenosis, and hence of rheumatic heart disease in cer- 
tain tropical countries. Porter of Richmond has recently made some 
helpful observations of the anemic heart in Puerto Rico. Malnutrition 
and avitaminosis are now widely recognized as possible causes of edema 
and even of cardiac abnormalities themselves, but in this part of the 
world such results are uncommon and in the far East, too, they are much 
less common than they were years ago. In parts of the world where 
medical advances have been greatest thyrotoxicosis no longer plays the 
role of exhausting occasional hearts that it did a generation ago before 
there were adequate early diagnosis and effective surgical treatment of 
thyroid disease. Myxedema was always a rare cause of heart disease and 
today the “myxedema heart” is almost non-existent. Other endocrine 
cardiac disorders are also rare so far as we now know. Neoplasi 7 i of the 
heart, either primary or secondary, is so rare the world over, so difficult 
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of diagnosis, and so non-amenable to treatment that it may be passed 
by with this mere mention. Trauma of the heart is rare except as the 
result of attempts at homicide or suicide and in the theaters of war; 
damage to the heart from accidents, like the so-called steering \vheel 
contusion, is undoubtedly very uncommon but is liable to exaggeration 
in these days of traumatic neuroses. Practice in suturing wounds of the 
heart is rare with us in Boston but not so uncommon in certain Southern 
communities where icepicks and razors are handy weapons with which 
to settle arguments among the colored folk; and war surgery of the 
heart will probably receive an extra polish in World War No. 2. Finally, 
there are scattered through the world certain foci of injection oj unusual 
nature so far as the rest of the world is concerned or of an unusual 
degree of some widely distributed infection. Thus, in Brazil cardiac 
trypanosomiasis or Chagas’ disease has long been recognized as a com- 
mon infestation of which we apparently see no examples in this part 
of the world; malarial countries report heart damage in severe cases 
not to be attributed to the anemia alone; remote regions are sometimes 
affected by diphtheria or trichiniasis where control is inadequate and 
the heart may be seriously involved. Further studies of such rare or 
localized types of heart disease are of more than academic interest to us, 
but they are not in any way comparable to the importance of the 
common and widely distributed types of heart disease. 

Hypertension with heart disease following on its course has been 
reported now in every part of the globe, even in China, Arabia, and 
equatorial Africa where it had been thought to be very rare or even 
non-existent. No adequate statistics have as yet been collected but we 
do know that hypertension is much rarer in the tropics than in tem- 
perate climes and that it seems to have increased in Japan and China 
since, though perhaps not because of, the introduction of occidental 
modes of life. 

In our own country with widely different climates and races and 
kinds of work, hypertension is common in apparently every part. Its 
relative incidence, however, varies, depending largely on the incidence 
of the other three common types of heart disease. In the Northeastern 
and Central States where rheumatic and coronary heart diseases are very 
common, hypertensive heart disease makes up only 20 to 30 per cent of 
the cardiac cases, but in the South, where rheumatic and coronary 
types are less common, the hypertensive type makes up 40 to 60 per 
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cent of the total. Would more extensive studies show that hypertension 
is fairly common throughout the civilized world, or does the American 
mode of life play a role? Do the hurry and bustle, the lack of leisure 
or the failure properly to utilize the leisure we have, and overnutrition 
play a part? Perhaps not, but I have the impression that hypertension 
as a disease most common among the most overnourished people cannot 
be matched by any disease quite so important that is common among 
poorly nourished people. Perhaps the nomad Arab, even with his malaria 
and syphilis, can teach us something about health. Lawrence has written 
of the Arabs’ hard physical life and his diet of a handful of dates day 
after day with a gorging feast on roast mutton every week or two or 
three. The fast days as well as the feast days may do him good— at least 
he rarely has hypertension or apparent coronary disease or gall stones 
or appendicitis or peptic ulcer; so says a keen and reliable observer, the 
so-called “desert doctor,” Paul Harrison of Muscat on the Persian Gulf. 

Or perhaps diet and mode of life do not directly influence blood 
pressure in a serious way; there may be, as revived by Goldblatt, a greater 
renal factor in one country than another. If so, why? And perhaps such 
a factor may likewise be in some way connected unth diet and mode of 
life. And where does heredity come in? Perhaps indirectly in the way 
we live. We certainly need much more light on these problems, and we 
have not adequately studied even our own communities for compara- 
tive statistics on the incidence of hypertension. 

Given hypertension, is it better borne by the heart in some peoples 
than in others? Is the malignant type a characteristic of any particular 
group of persons? 

The second important cause of heart disease, sclerosis and obstruc- 
tion of the coronary arteries, is likewise a subject demanding much 
more extensive as well as intensive analysis. Available statistics, which 
are very inadequate, indicate that coronar)’- heart disease is much more 
common in the M^hite race and in the United States than elsewhere; for 
example, in our own Southern states more than twice as much was 
found in the Whites as in the Negroes, and in 1934 vital statistics gave 
a mortality figure six times greater for the United States than for Japan. 
In France, however, so Gallavardin told me some years ago, coronary 
disease is fairly common; he was the first man ever to collect personally 
as many as a thousand cases of angina pectoris for analysis, and that 
was in the pleasant valley of the Rhone. Approximately a third of the 
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cardiacs in our Northern States are listed as coronary in type, while 
in the South, even among the Whites, the percentage is apparently 
appreciably less; but satisfactory statistics are lacking. 

A few years ago we found that loo unselected cases of coronary 
disease under the age of forty showed a very high preponderance of 
males (96 to 4), and a large majority of overweight, underexercised 
city dwellers who used tobacco to excess. Which of these attributes are 
important? Certainly the sex, and yet well known as that is, it has 
passed with little notice. There must be something in the endocrine 
setup in the male sex that makes the male much more a target for early 
coronary disease than his female counterpart in business or professional 
life. Even if later studies prove this to be true, we may not be able to 
attack the sex factor itself, but we may be able to alter some of the 
other factors such as overnutrition and lack of exercise and excessive 
nervous strain. Is it true that farmers and heavy laborers have much 
less coronary disease than doctors and lawyers and politicians and 
business men? In my recollection I can remember having seen only 
two farmers with coronary thrombosis; the one in Vermont, however, 
had been a banker for tv^enty years before he became a farmer, while 
the one in Maine had quit active farming ten years earlier to travel the 
countryside in his car as a political appointee. Such data are very unre- 
liable and farmers are notably uncomplaining about their casual ills; a 
real survey of farming communities with careful questioning and elec- 
trocardiography is needed for comparison with a similar city survey to 
settle the problem which is obviously a most important one. The matter 
of family and racial inheritance is here intriguing— at one end of the 
scale is the high incidence among Jews and at the other end, the low 
incidence among Negroes. Can a person with a high and early incidence 
of coronary disease among his forbears break the spell by following a 
special mode of life, or is he doomed? It is my impression that he is, at 
least to a certain extent, the master of his own fate. Should he move to 
any particular climate, if he can, or type of community? Should he 
eat certain foods, low perhaps in cholesterol fats, as advised by Leary 
and Joslin? How much exercise should he take? And how much rest? 
How often vacations? How much mental work? Some of these an- 
swers we can doubtless get from a world-wide survey such as I have 
envisaged above. 

On the other hand, in this matter of coronary disease and of hyper- 
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tension, too, there are other things to think of besides heart health alone. 
There is doubtless possible a compromise between the extremes of vale- 
tudinarianism and casual neglect, but there are two quotations in this 
connection that I would like to read you; they revert somewhat to my 
comments on Solomon’s proverb. The first is from Plato in the Dia- 
logues as cited by Osier; “ ‘Before the time of Herodicus, the guild of 
Asklepios did not practice our present system of medicine, which may 
be said to educate diseases. But Herodicus, being a trainer, and himself 
of a sickly constitution, by a combination of training and doctoring 
found out a way of torturing first and chiefly himself, and secondly 
the rest of the world. 

“‘How was that?’ he said. 

“ ‘By the invention of lingering death; for he had a mortal disease 
which he perpetually tended, and as recovery was out of the question, 
he passed his entire life as a valetudinarian; he could do nothing but 
attend upon himself, and he was in constant torment whenever he 
departed in anything from his usual regimen, and so dying hard, by the 
help of science he struggled on to old age. 

“He goes on to say that Asclepius did not instruct his descendants 
in valetudinarian arts because he knew that in well-ordered states indi- 
viduals with occupations had no time to be ill. If a carpenter falls sick, 
he asks the doctor for a ‘rough and ready cure— an emetic, or a purge, 
or a cautery, or the knife— these are his remedies.’ Should anyone pre- 
scribe for him a course of dietetics and tell him to swathe and swaddle 
his head, and all that sort of thing, he says, ‘he sees no good in a life 
spent in nursing his disease to the neglect of his customary employ- 
ment; and therefore bidding good-bye to this sort of physician, he 
resumes his ordinary habits, and either gets well and lives and does his 
business, or, if his constitution fails, he dies and has no more trouble.’ ” 

The second quotation is from Edna St. Vincent Millay: 

“A'ly candle burns at both ends; 

It will not last the night; 

But ah, my foes, and oh, my friends— 

It gives a lovely light!” 

And yet one need not insist on dying with one’s boots on. 

Our third main problem is rheinmtic heart disease. Here too the 
fundamental cause is unknovm, and the incidence of the disease through 
the world ver)^ inadequately explored, but there are some things about 
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it that are clear to us today. In the first place, it is most common among 
the poor people where the living conditions are worst in any given 
community— there is no doubt about that. Secondly, there is a fairly 
high familial incidence. Thirdly, it is much more common, at least in 
severe form, in the temperate than in tropical climates, and its incidence 
increases steadily, other things being equal, from south to north in the 
temperate zone of the Northern Hemisphere and from north to south 
in the Southern Hemisphere. Fourthly, Streptococcus hemolyticus 
throat infections are particularly prone to set off an acute rheumatic 
infection. Fifthly, this rheumatic infection leaves a damaged heart in 
75 per cent of the children who have it in New England, very prepon- 
derantly the highest incidence of heart disease resulting from any infec- 
tion in this part of the world. And finally, the acute rheumatic infection 
or reinfection is more often responsible than any other factor for car- 
diac dilatation and myocardial failure in rheumatic heart disease, appar- 
ently at any age. From the standpoint of world-wide studies, here are 
three important facts already established but not adequately studied, 
namely, the effect of living conditions, the effect of climate, and the 
effect of streptococcus infection as the chief exciting factor. It may 
well be that the last tvm mentioned facts are directly related, namely, 
that the lower incidence of Streptococcus hemolyticus infections in 
the tropics is responsible for the lower incidence of serious rheumatic 
heart disease there. 

Despite this knowledge there are occasional surprising discoveries. For 
example, I was amazed to come across numerous cases of acute rheu- 
matic heart disease in the Cardiac Clinic of the General Hospital in 
Mexico City nvo years ago this month in most beautiful climate and 
ideal mild weather. I thought the altitude of 8,000 feet might have 
something to do with this but the doctors told me that some of the 
cases came from the lowlands at sea level along the coast in really trop- 
ical country. One might perhaps blame poor living conditions, for these 
patients v’^ere almost wholly native Indians who lived for the most part 
in rather primitive ways. But a fuller analysis of those findings is in 
order. Incidentally I also discovered that Streptococcus hemolyticus 
throat epidemics M’-ere by no means rare in Mexico City and the sur- 
rounding countryside— one was in progress while I was there. To vari- 
ous medical friends of mine in the United States these observations 
were as complete a surprise as to me, showing how ignorant we are of 
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what goes on not only in our own hemisphere, but even on our 0A\m 
continent and at our very door. 

In New England, and in the Rocky Mountains, at least a third of 
all the cardiac patients are rheumatic in type. New York, Illinois, Iowa, 
and Minnesota have about the same or slightly less; Virginia, West 
Virginia, the Pacific Northwest and California have distinctly less, be- 
tween 20 and 25 per cent; Texas, Tennessee,* and Oregon have been 
reported as having 10 to 15 per cent; and the Negroes in the Southern 
States as having 5 per cent or less. One of the most interesting obser\^a- 
tions of all has been that of Paul and Dixon who reported in 1937 that 
rheumatic heart disease was almost ten times as frequent among western 
Indians living in the cold, relatively dry regions of Wyoming and Mon- 
tana close to the Canadian border, as it is among similar groups living 
close to the Mexican border (in the warm dry climate of southern 
Arizona). Thus climatic conditions seem to supersede race in suscepti- 
bility to rheumatic heart disease. Nearly i per cent of the -school chil- 
dren of Boston, New York, and Philadelphia a few years ago had 
rheumatic heart disease while only one-sixth of that number were so 
affected in San Francisco and one-third in Cincinnati. 

Apparently England has as much rheumatic heart disease as we have 
hereabouts and as many as 26,000 new cases of rheumatic fever annu- 
ally have been reported for Scotland. On the continent of Europe, 
however, it is said to be not so common, with perhaps the incidence 
found in Virginia, and much rarer as one travels eastward (Pines tells 
me that the ratio of rheumatic heart disease to hypertension in Poland 
is about I to 50). In Arabia Harrison has encountered only a few cases 
of rheumatic heart disease each year. In India it is not rare, but some 
cases of anemia there had at first been wrongly called mitral stenosis. 
In China there have been conflicting reports but it seems likely that 
there are more cases in the North than in the South. In Australia a 
low incidence of rheumatic heart disease is reported and in the West 
Indies and in Venezuela it is said to be yexy rare. An accurate world- 
wide surx’^ey of the incidence of the rheumatic infection and of rheu- 
matic heart disease is in order, for here, even more than in the case of 
hypertension and coronary disease, the practice of preventive medicine 
appears possible in the future. 

* A recent paper (Swanson. H. Combined Syphilitic Aortitis and Rheumatic Disease of the Heart. 
Am. Heart J.. 1939, IS, 672) reports the finding of about as much rheumatic heart disease as 
syphilitic aortitis at Kashville. 
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The last of the common types of heart disease, cardiovascular 
syphilis, in reality luetic aortitis, is no longer common with us in New 
England. Under our very obser\'ation it has apparently halved in its 
incidence in the last 25 years, from about 4 per cent of cardiac patients 
in the community at large to about 2 per cent, and in private practice 
to less than i per cent. Autopsy figures give a higher incidence, but at 
least half of the cases showing aortitis at autopsy have only a slight non- 
clinical degree, active or inactive. I have found in my efforts to estab- 
lish a good teaching collection of pathological specimens from autopsies 
in my private practice that among the hardest to obtain because of 
their rarity are illustrations of luetic aortitis. 

It is, of course, well-known that in some parts of this country and 
elsewhere in the world cardiovascular syphilis is common, several times, 
at least, more common than in my own experience noted above, and 
comprising as many as 32 per cent of one series of Negro cardiacs in 
Texas, but even so there are some interesting facts that are not so well 
known, and a number of questions to be answered. Among the Negroes 
in the South aortic syphilis is quite common but not so common as 
is hypertensive heart disease, which rated as high as 51 per cent of 
the Texas Negro cardiacs referred to above. Also, the high incidence 
of aneurysms and of comparatively early deaths of the Negroes with 
aortic syphilis may be ascribed not alone to their neglect of specific 
therapy but to the nature of their work; heavy labor is their common 
lot and that is not the best treatment for a weak aorta or a stretched 
aortic ring. In this connection some comparative statistics of the health 
of soldiers is of interest. In 1870 Myers, Surgeon to the Cold Stream 
Guards of the British Army, published a prize essay on the soldier’s 
heart and stated that one British soldier per thousand in the service 
died of aortic aneurysm in the i86os— he incidentally blamed chiefly 
the tight collar of the army uniform for this high incidence. Contrast 
this with the report of the Surgeon General of the United States Army 
for 1938, seventy years later, in which it is recorded that only one man 
out of 175,000 officers and men died as the result of an aortic aneurysm. 
Myers might have said, had he known vffiat would happen, “You see 
what the change to a comfortable uniform has done.” Another interest- 
ing fact is that in some parts of the world syphilis is apparently so atten- 
uated in its effects that serious aortic involvement is rare. In Arabia, for 
example, vffiere syphilis is almost universal, Harrison states that he had 
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encountered only three aortic aneurysms in 25 years. Thus there seem to 
be two diametrically opposed groups where luetic aortitis of clinical 
importance is low in incidence : one, the community where syphilis in 
the first place is not a very common disease and when it does occur is 
quickly diagnosed and adequately treated, and the other, the place vdiere 
syphilis has been present in almost every one for generations and little 
or no treatment has been taken. There are other interesting relationships 
that need further enlightenment but it is obvious now that cardiovascular 
syphilis is not only a preventable disease but that we are living in the 
course of its actual prevention. 

The first of the lesser causes of heart disease is that of the congenital 
aiiomalies, making up 2 per cent or more of all our cardiac cases and 
10 to 15 per cent of cardiac school children* in New England and about 
half of the cardiac children in San Francisco. Since, however, the inci- 
dence of rheumatic heart disease is much lower on the West Coast than 
in New England, it seems probable that congenital heart disease occurs 
with about the same frequency in both places. Thus, the congenital heart 
figure of I /7th of the i per cent incidence of the total heart disease 
found in the school children of Boston is to be compared with the i /i of 
the 1/3 per cent incidence in San Francisco. It is possible that the inci- 
dence is the same the world over, but of that we have no assurance 
whatsoever. It would indeed be of interest to know. One of the chief 
reasons why statistics of congenital heart disease have been slowest to 
accumulate is the difficulty of diagnosis that held sway everywhere until 
recent years and still rules today in most parts of the world. However, 
in the most enlightened communities great progress in diagnosis has been 
made in the last generation, greater in fact than in the case of any other 
type of heart disease (except so far as the occlusion group of the coro- 
nar}’- type is concerned). After the first year of life not only has the 
diagnosis of congenital heart disease become relatively easy, but even 
the differentiation of the various anomalies has become possible in the 
majority of cases. It is in the first year that the greatest difficulty remains 
and it is in that same year that a large percentage of these children die, 
estimated at about 50 per cent at the Children’s Hospital in Boston; such 
are the cases naturally with the gravest anomalies. 

It once was said that it is idle to bother vdth congenital heart disease 

* 1( young infants are included in estimating the incidence of congenital heart disease among the 
cardiac diildrcn in New England the ratio of congenital to rheumatic heart disease is about 1 to 4, 
instead of 1 to 10 or more, as noted in the older children. 
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because of the impossibility to prevent it, the difficulty to diagnose it, 
and the absence of any treatment for it. Not only are these prophets 
being shown to be in error as to diagnosis, but treatment, too, is develop- 
ing, as witness the growing number of cases of successful ligation of the 
patent ductus arteriosus and the increased longevity of even ver)^ serious 
cases by methods of special care. It is also conceivable that in the future 
there may even be a reduction of intrauterine infection or other diseases, 
or of defects of germ plasm responsible for congenital anomalies of the 
heart. 

The second of the lesser causes of heart disease is the most serious of 
z\\— bacterial endocarditis. Included here are both acute and subacute 
infections and all sorts of bacteria but only one of the lot ranks as impor- 
tant, namely the subacute Streptococcus viridans endocarditis, because 
the acute cases are almost always superimposed on fatal infections else- 
where in the body, such as pneumococcus pneumonia or staphylococcus 
septicemia, and are rarely diagnosable terminal processes, \vhile subacute 
infections by other than the Streptococcus viridans are very rare. How- 
ever, at the outset it should be recognized that the Streptococcus viridans 
itself is not just one simple strain; it is made up apparently of a whole 
variety of strains which not only react differently to different individual 
hosts but also react differently to different chemical agents. This fact is 
especially important now because of the recent introduction of a whole 
series of new chemotherapeutic agents which range all the Avay from 
the original sulfanilamide through sulfapyridine, sulfathiazole, and sulfa- 
methylthiazole to the newest preparation of all, sodium paranitrobenzo- 
ate, just reported at meetings in New Orleans as being more or less 
specific for this very organism. Streptococcus viridans. 

Subacute bacterial endocarditis is almost invariably engrafted on 
congenital or rheumatic heart disease, causing death in some 10 per cent 
of the former and 5 per cent of the latter. Its incidence in New England 
is about 2 per cent of all cardiac cases and in most other parts of the 
world, where the rheumatic heart is less common, subacute bacterial 
endocarditis is also rarer; but we possess very inadequate data about its 
frequency the world over. 

The great dread of this type of heart disease is due to its almost 
invariably fatal ending after a long drawn out miserable illness lasting on 
the average six months. For many years, in fact ever since the disease 
v^as first, recognized, innumerable physicians have watched thousands of 
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patients slowly die, unable to do anything to save them; about one in a 
hundred recovered, more or less spontaneously. In the last year or two 
the picture has begun to change and a few patients arc still alive and in 
fact seem quite well, months longer than it appears likely they w^ould 
have been in the old days, as the result of the administration of the new 
chemotherapy already mentioned, with the possible additional aid in 
some cases of the effect of heparin in reducing the number or size of 
endocardial thrombi. It seems possible that ^^'^e are at the dawn of a new 
day in the treatment of this dread disease; it is not alone a reduction of 
mortality that is being effected but a control of the severity of the dis- 
ease in many of the uncured cases. The next few^ years w’ill witness a 
crucial struggle against this infection which should be waged the 
world over. 

Finally, we come to a very difficult but intriguing problem, the inci- 
dence of the cor puhtiouale, or heart disease secondary to disease of the 
lungs or of their blood vessels (pulmonary heart disease). Even in the 
most advanced medical centers we have no exact information as yet. 
The reason is that high disabling degrees of the condition are apparently 
rare and one must make unusually careful measurements of die muscle 
bulk of the right ventricle (in the absence of failure of the left ventricle) 
to pick up the lesser grades. Undoubtedly in these lesser but unimportant 
grades the chronic cor pulmonale is not so rare as it was once thought; 
Scott has found this to be true recendy in Cleveland. On the other hand 
there has been a good deal of confusion caused in the past by mistaking 
the symptoms and signs of the underlying pulmonar)^ disease itself for 
evidence of heart failure secondary to such lung disease, vdth lack of 
realization of the simple fact that when the right heart fails, the chief 
evidences of such failure are to be found in elevation of the systemic 
venous pressure widi engorgement of neck veins and liver, and nor in 
congestion of the lungs. As the result of dtese various difficulties we 
know next to nothing about the true incidence of the cor pulmonale 
the world over or even of the amount of its severer grades. We do know 
that in certain mining communities and perhaps in certain countries 
where extensive pulmonary disease is frequent, the cor pulmonale is 
much more common than in other parts. Witli us in New England 
apparently no more than one in lift}’' cardiac cases has the cor pul- 
monale; in some parts of the world, where rheumatic and s}’-philitic 
heart diseases are not frequent and silicosis is common, the proportion 
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of cases of the cor pulmonale might easily be many times greater. The 
field for this study is wide open and it is obvious that preventive medi- 
cine, so far as the cor pulmonale is concerned, has a promising future. 
Fortunately the so-called primary pulmonary endarteritis obliterans as a 
cause of right ventricular strain is a rare curiosity— I can recall having 
seen, to recognize, only three cases in the last twenty years. 

Before leaving this discussion of the types of heart disease it should 
be noted first, that many cases show combinations of several factors, 
particularly of hypertension and coronary disease, and of rheumatic 
scarring and Streptococcus viridans infection, and second, that it is 
occasionally impossible to fit every case into any one or two pigeon- 
holes— we must leave open a space for unknown etiology which may 
even allow our curiosity to establish new types in the future or to 
clarify causes that are at present obscure. Is it possible, for example, that 
repeated or prolonged paroxysms of excessive tachycardia may result 
in slight or progressive enlargement of the heart even leading to even- 
tual failure without the intervention of well-recognized factors of heart 
disease? We know that in infants extreme tachycardia may cause car- 
diac dilatation and failure, which may even be confused with what 
used to be called congenital idiopathic hypertrophy of the heart. The 
effects of high altitude and of prolonged excessive physical effort on 
the heart of man have also been inadequately studied as yet and the 
question too of individual or even racial differences of myocardial re- 
sistance to strain, which brings to the front again the old story of the 
athletic heart. 

Having presented the specific problems of heart disease, I shall now 
put them together as the total problem, a far less significant survey, 
since we are then simply lumping together different diseases as they 
happen to affect one organ. Nevertheless, for the sake of completeness 
we should briefly survey the problem as a whole. Heart disease in toto 
easily heads the list of causes of mortality in the United States, with 
cancer second, while the former leaders of thirty years ago, tubercu- 
losis, infantile dysentery, and pneumonia, have dropped to a good deal 
less than half their former rates; this drop in the infectious diseases 
undoubtedly accounts for the remarkable drop in death rate in Massa- 
chusetts from 6o per thousand in 1910 to less than 20 per thousand in 
1934. And yet if we take any single one of the different types of heart 
disease, which are really distinct non-related conditions, it falls well 
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down the list, imposing though the whole collection may be. 

An interpolation should, however, be made at this point concerning 
hypertension. This is really a disease in a class by itself because of its 
far reaching effect on various parts of the circulation; if it docs not Idll 
by heart failure it is likely to do so by apoplexy or by renal involve- 
ment. If we take from the 1932 United States Mortality Statistics the 
figures for cerebral hemorrhage, 95,000 deaths and two-thirds of the 
cases of chronic myocarditis, 60,000, and about half of the chronic 
nephritis, or 46,000, we undoubtedly have not far from a fair approxi- 
mation of the cardiovascular effects of hypertension, something over 
200,000 deaths, much more imposing than any other grouping e.xcept 
the total figure for diseases of the circulatory system, 295,000 (which 
does not include cerebral hemorrhage or chronic nephritis). It far tran- 
scends the so-called entity of arteriosclerosis. Cancer was only 129,000 
and tuberculosis but 75,000. This is another illustration of the value of 
separating the causes of heart disease for consideration on their own, 
as \ve have already done in this paper, but which is very inadequately 
done in the routine mortality statistics— a reform here is in order and 
the vague terms acute and chronic myocarditis should be replaced by 
more accurate designations, such as hypertensive heart disease, or myo- 
cardial infarction, or cardiac enlargement of unknown cause. It has 
been my e.xperience that the great majority of cases of so-called 
myocarditis can be subdivided into i ) big hearts due to hypertension, 
2) coronary heart disease, and 3) neurocirculatoty asthenia. 

In 1932 the total death rate for the whole United States was 10 14 
per thousand. Twenty-three per cent of these deaths were recorded 
as due to disease of the circulatory system, too low a figure undoubtedly 
since cerebral hemorrhage and chronic nephritis are not included. It is 
of especial interest to note that there was a considerable variation in this 
percentage between the Southern and Northern States, with but rela- 
tively little variation in their death rates; the Southern States ga\T fig- 
ures consistently under 20 per cent, dropping as low as 1 2 per cent in 
Mississippi (this figure, by the way, held also for Hawaii), while the 
Northern States were consistently over 20 per cent, rising as high as 
30 per cent in Massachusetts. 

A quarter of a million persons in the United States were recorded 
as having died from heart disease in 1930, more than half of whom 
(140,000) succumbed before they were 70 years old. That’s where 
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the rub comes. It should not worry us much, in fact we would rather 
be content, if all the deaths in the United States were from heart dis- 
ease after the age of 75 with little or no earlier crippling from the con- 
dition. This would be a good way out for us. But it will, I fear, be a 
long time before we reach that goal. The prolongation of the average 
life in this country in the last hundred years has been amazing, doubling 
itself in that length of time to an age now well over sixty. That next 
decade, however, is bound to prove the greatest hurdle, and we can’t 
jump it until we have done more than we have to date with the control 
of hypertension, coronary disease, rheumatic carditis, and syphilitic 
aortitis. The factor of syphilis is definitely on the decline, the rheumatic 
infection seems also to be less serious; although we have some idea of 
what to do to check these things, we must not relax our efforts one 
iota. It is, however, against hypertension and coronary artery sclerosis, 
especially as they affect youth and middle age, that we must now 
direct our newest attacks. It is in our own country that these diseases 
seem most rampant and yet one often hears the boast of our prowess 
in preventive medicine. Do not let us delude ourselves into thinking 
that we are so healthy while we harbor these insidious but serious evils 
right in the very centers of our most advanced civilization, in fact in 
the very hearts of our own medical profession and public health organi- 
zations, The challenge is before us: “Physician, heal thyself.” It seems 
to me that while we have been doing fine work in the control of infec- 
tions and industrial diseases of all sorts in the past generation or two, 
we have neglected the most simple rules of health laid down through 
the ages, which balance exercise with rest, overeating with fasting, and 
excitement with relaxation, not a humdrum life at all but a most rational 
one for body, mind, and soul. The ancients got fat and nervously ex- 
hausted doubtless, but food was not so plentiful for everyone as it is 
now, chariots were relatively few, and not many of them travelled as 
fast as the slowest antique motor car at its slowest speed today. I can’t 
escape the conviction that if our present generation used its intelligence 
and its legs more, and its alarm clocks and its stomachs less, we might 
have fewer cases of the coronary disease and of the hypertension that 
so beset us. However, until we have more accurate world-wide informa- 
tion about these things than we possess today, this conviction of mine 
must continue to be rated simply as an impression, attractive as it may 
be, on the basis of our clinical observations and of deductions as to the 


Heart Disease-— A World Vroblcju 


45 J 


Creator’s plans of tlic function of muscles, ncr\'es, and circulation. 

Let me close with a quotation from Hcnnann Biggs himself. In 1904 
in an address on Preventive Medicine before the fiftj'-fifth annual ses- 
sion of the American Medical Association at Atlantic City he said, “The 
terms sanitar)’’ science, public or state medicine, and preventive medi- 
cine have frequently been used as almost synonymous. The latter tenn, 
‘preventive medicine,’ however, has sometimes been restricted in its 
application to the prevention of the infectious diseases. In the broad 
sense, preventive medicine comprises both general prophylaxis and in- 
dividual prophylaxis, and applies to all forms of disease, not simply to 
the infectious diseases. Preventive medicine is an applied science, which 
deals with the preservation of the health, both of the individual and of 
the community. 

“No subject more vitally concerns the welfare of a community than 
that pertaining to its healthfulness. How the inhabitants live, and how 
and at what age they die, what is the extent and character of the mor- 
bidity occurring among them and what are its causes, arc questions of 
momentous importance. They are essential features in the problem, 
whose solution will teach men how they may live longer, healthier, and 
therefore happier lives.’’ 

The author then discusses at some length the prevention of the 
infectious diseases but ends the article with the following remarks: 

“A very difficult problem arises in connection with the diseases of 
the circulatory apparatus and the kidneys. Mv investigations have shown 
that in New York City a large increase has taken place, due to these 
causes, during the last twenty years. The acute respiratory diseases, can- 
cer, and diseases of the circulatory apparatus and the kidneys are the only 
important causes of death which have shown an increase during this 
period. The increase in cancer amounts to about 15 per cent, and the 
increase in acute respiratory diseases amounts to about 15 per cent, 
while the increase in the diseases of the circulatory apparatus and kid- 
neys combined equals about 40 per cent. In making this statement I 
have taken fully into consideration the possible influence of greater 
accuracy in the death returns, i.c., the inclusion formerly of these under 
other causes of death; but after making all allowances, it seems to me 
without question that an increase equaling 40 per cent has taken place.” 
[Quite possiblv some of this increase lamented by Biggs was due to 
his alreadv effective prevention of some of the infections of early life 
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which was allowing relatively more persons to reach heart disease ages, 
as Drs. Bolduan and Cohn have pointed out.] 

Biggs proceeds: “A very important sanitary problem is here pre- 
sented to the health authorities. What are the factors in the lives of the 
inhabitants of our large cities (for 1 have found that similar increases, 
less extensive, however, have taken place in London, Paris, and Berlin ) 
which have caused such a remarkable increase in the prevalence of these 
affectiotis, and how are these factors to be removed?'^ [Italics mine.] 
Thus Biggs already clearly recognized this problem of heart disease 
as one of preventive medicine, with world-wide significance 36 years 
ago. Can we answer his question? No, I believe not, except in minor 
details, but we have I hope a much clearer conception of the problems 
left to solve than was possible a generation ago. Vital leadership in 
finding the path has come from your own pioneer New York Asso- 
ciation for the Prevention and Relief of Heart Disease and from the 
individual labors of Haven Emerson and many others who right here 
in New York accepted the challenge that Biggs laid down in 1904. 
I feel confident that much faster progress can be made during the 
generation that is to come than was possible in the generation that is 
past. T empora mutantur nos et mutannir in illis. 
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THE MENOPAUSE* 

Ephraim Shorr 

Assistant Prolcf'or of Mcdicint, Cornell Univcrfity ^^c(^ic.^l Collcpc 


HE cUimcteric may be defined as that transitional period 
in women during which cyclic ovarian activit)', resulting 
in menstruation, undergoes cessation. The term meno- 
pause, strictly speaking, refers to the actual cessation of 
ovarian activity. The problems arising as a result of this 
transition e.xtend beyond quiescence of ovarian activity into the post- 
vmwpausal state. The endocrinological aspects of the problems arising 
at this period encompass, therefore, all three phases. While generally a 
spontaneous phenomenon, the menopause may be induced or accelerated 
by measures which depress ovarian function, such as radiation, or by 
the removal of the uterus or ovaries, or both. 

Although the loss of ovarian secretion is the most important single 
event and initiates the series of changes which occur at this period, the 
climacteric must be recognized as a symptom comple.v involving the 
readjustment of the whole organism to a new type of internal environ- 
ment. A change in the balance of the secretion of the ductless glands 
plays an important part in the reconstruction of this internal environ- 
ment. Little is known of the e.xacr nature of these changes. That the 
physiolog)’’ of the thyroid is at least temporarily altered is apparent from 
the fact that nodular hyperplasias appear in larger numbers; that this is 
the age period ydth the greatest incidence of thyroid atrophy with myx- 
edema; and that the development of Graves’ disease is often an accom- 
paniment. A change in the physiolog}^ of the pituitary manifests itself 
in an increased secretion of gonadotropic hormone. The alterations in 
the other ductless glands accompanying or resulting from the diminution 
of ovarian activirs' still remain obscure. 

Other biological changes also make their appearance. The climacteric 
ushers in the decrescent phase of the life cycle of the organism during 
Y'hich the various processes of aging arc accelerated and degenerative 
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phenomena become correspondingly prominent. These are seen, for 
example, in the sclerotic vascular changes, in the development of hyper- 
tension, and in the degenerative changes in the various viscera and exter- 
nal structures of the body and in the skeleton. 

On the psychological level there occurs, likewise, a reorientation of 
the vmman to a new status in relationship to her environment and to her 
family. Various psychological disturbances ranging from psychoneuroses 
to the psychoses, of which involutional melancholia is an important 
example, make their appearance. 

The complexity of the menopausal state is apparent and it has only 
been possible, since the estrogenic hormones have been available, to 
begin to differentiate between the phenomena due to ovarian insuffi- 
ciency and those which are part of an even more fundamental rhythm 
in the life cycle of the species. The chief purpose of this paper is to 
examine those phases of the menopausal state for which ovarian insuffi- 
ciency is largely responsible. 

The cessation of menstruation at the menopause appears to be a 
consequence of the gradual aging of the ovary. The Graafian follicles 
gradually degenerate and disappear, the blood vessels undergo medial 
thickening with narrowing of the lumen, and fibrosis of the capsule 
with contraction, occurs. Watson, Smith, and Kurzrok^ have shown the 
increasing insensitivity of the human ovary to gonadotropic stimulation 
with advancing age. The hormonal effect of these degenerative changes 
is a significant decrease in the production of estrogenic hormone. Con- 
comitant with this is the appearance of gonadotropin of pituitary origin 
in the urine in far greater amounts than is ever seen during the normal 
menstrual cycle, during which it can only be detected for brief periods 
in the course of each cycle. An adjustment must be made to this new 
hormonal environment of which only these two aspects are known and 
which must be considered a physiological one for the species. The ma- 
jority of women manage this successfully; those who are unsuccessful 
suffer as a consequence a variety of symptoms detrimental to their well- 
being. No certain knowledge exists as to the physiological influences 
which promote and those which interfere with this readjustment. Cer- 
tainly, vdth respect to the knovm hormonal changes, there is no detect- 
able difference between the women who adjust successfully and those 
vdio fail and we know" of no other satisfactory criteria which differen- 
tiate between them. 
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The suggestion has been made that the symptomatology of the 
menopausal syndrome is due to an excessive production of gonadotropin 
on the basis of the observ'^ation that estrogenic therapy with symptomatic 
rehef is accompanied by a marked reduction in the excretion of urinary 
prolan. However, Heller and Heller" were able to dissociate the symp- 
tomatology of the menopause and the concentration of urinary prolan. 
Their findings are in accord with similar experiments in our laboratory.^ 
We must look elsewhere, then, for the factors responsible for this mal- 
adjustment. 

The treatment of the menopause has made rapid strides in the past 
few years due to the brilliant work of the chemists who have provided 
us with specific and powerful estrogenic agents. The problems relating 
to the climacteric are, however, not solely the province of the endo- 
crinologist and psychiatrist; organic changes in the reproductive tract 
should not be neglected. 

The climacteric may proceed uneventfully and be characterized by 
a gradual waning of menstrual flow and by cycles otherwise normal. 
Menstruation may also cease abruptly with no preceding irregularities. 
Frequently, however, the transition is a stormy period marked by men- 
strual irregularities, menorrhagias and metrorrhagias which may precede 
the menopause by many years and offer diagnostic and therapeutic 
problems. The woman is now entering the age of the greatest incidence 
of carcinoma, hence such irregularities and bleedings gain significance. 
One cannot stress too much the desirability for careful gynecological 
examinations under such circumstances and I feel that it is a necessary 
precaution to insist that no endocrine therapy be instituted until the 
gynecologist can assure one of the absence of pathological changes and 
has corrected any inflammatory lesions, particularly about the cervix, 
which are felt to predispose towards the development of neoplasms. 

Symptomatology of the Menopause 

Symptomatology of the menopause is as bizarre and extensive as any 
syndrome with which I am acquainted. There are certain classic and 
well-recognized complaints which are most common and a second group 
of signs and symptoms which occur less frequently but are apparently 
specifically related to this state. Among the most common symptoms 
are the vasomotor, with the characteristic hot flush followed by drench- 
ing sweats, and the dizziness, palpitation and exhaustion which follow 
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the attacks. There are also the disturbances of peripheral circulation 
which take the form of paresthesias and numbness. Insomnia is fre- 
quently complained of and asthenia may be profound enough to pre- 
vent the patient from carrying out her duties, both domestic and social. 
In addition, there are a variety of gastrointestinal symptoms largely of 
functional character. One of the most uncomfortable complaints is of 
headache. Arthralgias and degenerative changes in various joints con- 
tribute to the picture. Changes are noted in the texture of the skin and 
subcutaneous tissues. Occasionally such phenomena as urticaria and 
angioneurotic edema are seen. With time, senile atrophic changes occur 
in the genital tract with attendant discomfort. In many patients there is 
a definite tendency to gain weight and to become aware of fat deposits 
different from those seen in early life. On the behavior level, the woman 
tends to become depressed, emotionally unstable, irritable and given to 
weeping. She is inclined to withdraw more and more into herself, feel 
insecure and become hypochrondriacal, resentful and suspicious. Other 
psychoneurotic manifestations may make their appearance or be exag- 
gerated, The sexual life may wane in intensity although occasionally 
this period is associated with increasing sexual interest. Frank psychoses 
may be initiated. 

Although these symptoms, which could easily be supplemented by 
many others, generally make their appearance on the cessation of men- 
struation, they are frequently seen during the period of transition. At 
this time it is not uncommon for them to be more marked premenstrually 
when estrin production is at its lowest and to improve or disappear with 
the development of the ovarian follicle during the first half of the cycle 
when the production of estrin is increased. 

Choice of Therapeutic Agents in the Treatment 
OF THE Menopause 

The proper therapeusis of any disturbance of the ductless glands is 
dependent on the availability of specific secretions of the glands involved 
and on objective methods to guide their use. The first of these criteria is 
fulfilled with respect to the secretions of the ovary. At present there 
are available three estrogenic hormones of known chemical structure 
and potency. These are estrone, which is the ketohydroxy estrin; estra- 
diol, the dihydro.xy estrin; and estriol, the trihydroxy estrin. Differing 
widely in their estrogenic activity by weight, equivalent results can be 
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Fig. 1 — Hormones used in treatment of the Menopausal SjTidrome. 


obtained with all, provided adequate amounts are administered. I have 
found estrone and estradiol to be the most effective and economical for 
replacement therapy in the human. Estriol preparations are designed for 
oral administration and should prove equally useful once they are made 
available at reasonable cost in sufficient potency. Estradiol is usually 
conjugated with either benzoic or propionic acid in an effort to prolong 
its activity. These estrogens are standardized in terms of rat and inter- 
national units, the rat unit being derived from biological assay usually 
according to the method of Allen and Doisy. On the basis of their 
biological assay in the human, we have come to rely on the activity 
expressed in rat units, as the various estrogenic preparations we have 
analyzed have corresponded to each other in potency rather better on 
the basis of the rat unit than on the international unit. In addition to 
the natural estrogenic compounds, two synthetic estrogens have been 
employed, stilbestrol and ethinyl estradiol; and, interestingly enough, 
the androgenic hormone, testosterone, conjugated with propionic acid, 
has proved itself an agent capable of ameliorating menopausal symptoms. 

The second criterion, objective methods for the applications of these 
therapeutic agents, has also been fulfilled to a large extent. Several 


Fig. 2 — A characteristic menopausal smear prior to 
treatment with estrogens. Note small oval “deep” cells, 
undifl’erentiated squamous cells with large nuclei, cell 
clumps, bacteria, smudgy appearance, and absence of 
cornified cells. 

possible indices can be employed. It has been suggested that, since the 
estrogens reduce the initially high titer of urinary gonadotropin of the 
menopause, the disappearance of this hormone from the urine might 
serve as an index of full replacement therapy. The disadvantages inherent 
in the use of this method are that it is laborious and still far from exact. 
Furthermore, the appearance and disappearance of urinary prolan in 
relation to s)miptomatology" and vaginal smear changes^ have been 
found to be inconstant and unreliable. The estimation of an elevation 
of the estrin level in the urine following replacement therapy is also a 
laborious and time-consuming procedure. Endometrial biopsies to detect 
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the menopause, it presents a typical picture, quite different from that 
seen during the normal menstrual cycle. It is free of cornified cells, the 
squamous cells are of the intermediate type and there are varying num- 
bers of small, round or oval cells from the deeper layers of the epithe- 
lium. Bacteria, leukocytes, cellular debris and occasionally red blood 
cells are to be seen. The smear presents a “smudgy” or “dirty” appear- 
ance. AVhen estrogens are given in adequate amounts a series of changes 
takes place in the smear until it is transformed into one similar to that 
seen mid-menstrually in the normal cycle. This induced follicular phase 
is characterized by the presence of cornified cells which are usually 
discrete, by the absence of leukocytes and debris, and by a clear appear- 
ance. At this stage, which represents the peak effect of estrogenic ther- 
apy, all of the symptoms due to ovarian insufficiency per se should 
disappear whereas those of other origins will persist. 

This method has the virtue of simplicity, specificity and the absence 
of trauma. In addition, it can be repeated as frequently as desired. By 
its use in man it has been possible to assay biologically the variety of 
estrogenic compounds available and to set up standards for their use. 
We had hoped by this method to arrive at a definite biological unit for 
man which would represent a full replacement dose just as the rat or 
mouse unit is equivalent to an estrogenic unit in these rodents. Had this 
been possible the therapy of the menopause would have been greatly 
simplified. We found, however, that individual patients varied greatly 
in the amount of hormone necessary to produce an equivalent biological 
effect. Though the “human” unit lay between 2,000-3,000 R.U. daily 
for most patients, a spread of as much as 1000 per cent, as from 1,000 to 
10,000 R.U. daily, was observed. Therefore, as regards dosage, each 
patient becomes an individual problem. 

It also became apparent that menopausal symptoms in different pa- 
tients were not uniformly sensitive to estrogenic therapy. In about one- 
fourth of the patients symptomatic relief occurred with relatively little 
change in the vaginal smear; with about one-half, relief was experienced 
at intermediate levels; and with the remainder, complete relief was not 
obtained until full replacement and a follicular smear were achieved. 
With this, as well as all other objective indices employed, there is appar- 
ently no absolute correlation with symptomatology. The smear does, 
however, have particular value in dealing with the variety of bizarre 
menopausal symptoms, especially those of a psychoneurotic character. 
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since by insviring complete estrogenic replacement, it permits a differen- 
tiation between those complaints specifically due to ovarian insuffi- 
ciency and those arising from other causes. 

Given effective therapeutic agents and objective methods for guiding 
their use, we must now consider how best to apply them to the problems 
presented by the menopausal syndrome. There are two major thera- 
peutic objectives, one is to abolish the complaints which result from 
failure to adjust to the new status; the other, to achieve as rapidly as 
possible a satisfactory adjustment which will free the patient from 
further need of such exogenous support. This program must deal with 
questions of dosage, the modes of administration as regards effective- 
ness, convenience and economy, the possible dangers of neocarcino- 
genesis, the influence of therapy on the eventual readjustment, and the 
problem raised by the effects of estrogen on the endometrium. 

To some of these questions there are fairly satisfactory answers. To 
others, our present incomplete knowdedge permits of no final conclu- 
sions. 

Much can be said with certainty as to the choice of preparations and 
the modes of administration. Those estrogenic agents which have proved 
effective in man have been discussed above. The choice of the mode of 
administration is largely an economic problem. Estrogens are at present 
generally employed by the intramuscular route because this is the least 
expensive. They are also effective by mouth but as they lose so much of 
their activity by this route, from 10 to 20 times the parenteral dose must 
be given to obtain the same estrogenic effect. This loss of efficiency by 
mouth should be kept in mind when transferring from the parenteral 
route, and it would be desirable to have all estrogenic preparations de- 
signed for oral administration standardized in terms of actual activity 
corrected for this loss of potency. One such preparation is so labelled. 
The topical application of estrogens in pessary form for the discomfort 
associated with senile vaginal changes is the accepted method of dealing 
with this condition. In addition to these routes. Bishop^ and Salmon, 
Walter and Geisff have introduced crystals of estrogenic hormone sub- 
cutaneously. This has proved economical and effective by virtue of the 
slow absorption of the crystals, and the action of the estrogen has been 
greatly prolonged. It will be of interest to see whether such prolonged 
action on the endometrium will result in bleedings which cannot be well 
controlled. This has apparently occurred in 4 of 20 patients treated Avith 
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the menopause, it presents a typical picture, quite different from that 
seen during the normal menstrual cycle. It is free of comified cells, the 
squamous cells are of the intermediate type and there are varying num- 
bers of small, round or oval cells from the deeper layers of the epithe- 
lium. Bacteria, leukocytes, cellular debris and occasionally red blood 
cells are to be seen. The smear presents a “smudgy” or “dirty” appear- 
ance. "V^Ten estrogens are given in adequate amounts a series of changes 
takes place in the smear until it is transformed into one similar to that 
seen mid-menstrually in the normal cycle. This induced follicular phase 
is characterized by the presence of cornified cells which are usually 
discrete, by the absence of leukocytes and debris, and by a clear appear- 
ance. At this stage, which represents the peak effect of estrogenic ther- 
apy, all of the symptoms due to ovarian insufficiency per se should 
disappear whereas those of other origins will persist. 

This method has the virtue of simplicity, specificity and the absence 
of trauma. In addition, it can be repeated as frequently as desired. By 
its use in man it has been possible to assay biologically the variety of 
estrogenic compounds available and to set up standards for their use. 
We had hoped by this method to arrive at a definite biological unit for 
man which would represent a full replacement dose just as the rat or 
mouse unit is equivalent to an estrogenic unit in these rodents. Had this 
been possible the therapy of the menopause would have been greatly 
simplified. AVe found, however, that individual patients varied greatly 
in the amount of hormone necessary to produce an equivalent biological 
effect. Though the “human” unit lay between 2,000-3,000 R.U. daily 
for most patients, a spread of as much as 1000 per cent, as from 1,000 to 
10,000 R.U. daily, was observed. Therefore, as regards dosage, each 
patient becomes an individual problem. 

It also became apparent that menopausal symptoms in different pa- 
tients were not uniformly sensitive to estrogenic therapy. In about one- 
fourth of the patients symptomatic relief occurred with relatively little 
change in the vaginal smear; with about one-half, relief was experienced 
at intermediate levels; and with the remainder, complete relief was not 
obtained until full replacement and a follicular smear were achieved. 
AA^ith this, as well as all other objective indices employed, there is appar- 
ently no absolute correlation with symptomatology. The smear does, 
however, have particular value in dealing with the variety of bizarre 
menopausal symptoms, especially those of a psychoneurotic character. 
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since by insuring complete estrogenic replacement, it permits a differen- 
tiation between those complaints specifically due to ovarian insuffi- 
ciency and those arising from other causes. 

Given effective therapeutic agents and objective methods for guiding 
their use, we must now consider how best to apply them to the problems 
presented by the menopausal syndrome. There are two major thera- 
peutic objectives, one is to abolish the complaints which result from 
failure to adjust to the new status; the other, to achieve as rapidly as 
possible a satisfactory adjustment which will free the patient from 
further need of such exogenous support. This program must deal with 
questions of dosage, the modes of administration as regards effective- 
ness, convenience and economy, the possible dangers of neocarcino- 
genesis, the influence of therapy on the eventual readjustment, and the 
problem raised by the effects of estrogen on the endometrium. 

To some of these questions there are fairly satisfactory answers. To 
others, our present incomplete knowledge permits of no final conclu- 
sions. 

Afuch can be said with certainty as to the choice of preparations and 
the modes of administration. Those estrogenic agents which have proved 
effective in man have been discussed above. The choice of the mode of 
administration is largely an economic problem. Estrogens are at present 
generally employed by the intramuscular route because this is the least 
expensive. They are also effective by mouth but as they lose so much of 
their activity by this route, from 10 to 20 times the parenteral dose must 
be given to obtain the same estrogenic effect. This loss of efficiency by 
mouth should be kept in mind when transferring from the parenteral 
route, and it would be desirable to have all estrogenic preparations de- 
signed for oral administration standardized in terms of actual activity 
corrected for this loss of potency. One such preparation is so labelled. 
The topical application of estrogens in pessary form for the discomfort 
associated with senile vaginal changes is the accepted method of dealing 
with this condition. In addition to these routes, Bishop® and Salmon, 
Walter and Geist® have introduced crystals of estrogenic hormone sub- 
cutaneously. This has proved economical and effective by virtue of the 
slow absorption of the crystals, and the action of the estrogen has been 
greatly prolonged. It will be of interest to see whether such prolonged 
action on the endometrium will result in bleedings which cannot be well 
controlled. This has apparently occurred in 4 of 20 patients treated with 
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implants by TAVombley.“ This problem does not exist in the absence of 
the uterus. The final choice will undoubtedly be the oral route once the 
cost of estrogens is lowered. One such estrogen, stilbestrol, which is very 
effective by mouth and is inexpensive, has been synthesized and has 
aroused great interest because of these properties. 

Questions relating to dosage and the best methods for regulating 
therapy cannot as yet be answered with similar definiteness. Our rela- 
tively brief experience with estrogenic agents has not as yet permitted 
the recognition of the best principles on which to base a therapeutic 
regime. The wide variations from patient to patient in the subjective 
and biological response to estrogens make any attempt at standardiza- 
tion of dosage futile. There is likewise no general agreement as to the 
extent of symptomatic relief to be aimed at. An equal uncenainty exists 
as to which regime is best adapted to permit the hoped-for readjustment 
to the menopausal status. 

The regime adopted in this Clinic may be briefly set forth with full 
appreciation of what may prove to be its shortcomings. It is based on 
the control of hormonal therapy by means of the vaginal smear rather 
than on subjective symptoms alone. Following a pelvic examination 
to rule out organic disease, and a psychological evaluation, the patient is 
placed on graded doses of an estrogen until a full follicular phase is 
reached. This represents complete replacement therapy. The first course 
of treatment extends over 4 to 5 weeks during which a correlation is 
made between the degree of smear change and the extent of subjective 
relief. This permits the observer to judge the sensitivity of the indi- 
vidual response to the estrogen, the level of dosage and the smear change 
at which optimal effects occur, and the character of the symptoms for 
M^hich ovarian insufficiency is specifically responsible. One is frequently 
struck by the greater well-being which can be achieved in this way than 
when subjective indices such as the flush are relied upon exclusively. 
The results of this first course of therapy serve as a guide for further 
management. 

Treatment is then interrupted. The speed and intensity with which 
symptoms recur enable one to form an opinion as to the severity of 
the syndrome and the probable ease or difficulty of the eventual read- 
justment. The second purpose of the rest period is to permit the regres- 
sion of the induced endometrial hyperplasia in order to avoid the dis- 
comfort of bleeding from a too-prolonged uterine stimulation. Bleeding 
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will, however, occasionally occur and its significance should be made 
clear to the patient. 

Treatment is resumed after a two-week inten'^al if the return of 
symptoms warrants it. The dosage and level of the smear which afford 
optimal relief is now selected. Excessive dosage is thus avoided and the 
full benefit inherent in the therapy realized. The response of the patient 
to this regime is extremely variable. With favorable cases, each suc- 
ceeding course finds optimal symptomatic relief achieved with progres- 
sively smaller doses until the need for further support ceases entirely. 
In the unfortunate, large doses may be required for many years with 
little or no evidence of an impending readjustment. All stages between 
these extremes are seen. Along with the hormonal therapy every effort 
is made to deal with other factors which may contribute to the per- 
sistence of symptoms. Of most value in this respect is the psychothera- 
peutic approach. 

The problems involved in spacing the treatment deserve brief com- 
ment. Where oral administration is possible, it is most efficient to give 
the hormone daily. When the intramuscular route is employed the 
inconvenience of daily injections is usually an obstacle to the mainten- 
ance of an even concentration of hormone in the body. It can be shown 
by studies of the vaginal secretion that the more widely spaced the less 
efficient are injections of estrogens even if conjugated with benzoic or 
propionic acid. The practice of giving large doses of estrogen at long 
intervals is not only inefficient but carries with it whatever dangers may 
be inherent in the marked and repeated shifts in the histology of the 
endometrium change it induces. In the hysterectomized patient this 
difficulty does not exist but the possible effects on the breast must be 
borne in mind in relation to malignancy. 

Concern has been expressed lest intensive estrogenic therapy delay 
the eventual readjustment. This has led many workers to recommend 
that the dose be just that which allows the patient to be comfortable 
and that it be steadily and systematically reduced with a view to assist- 
ing the readjustment of the post-menopausal status. This regime may 
prove satisfactory’^ for some patients but for the most part I have been 
unsuccessful in accelerating readjustment by such an enforced reduction 
in dosage. It is my impression that estrogenic therapy per se does not 
interfere with the eventual transition and that there is little reason to 
withhold the full benefit inherent in these therapeutic agents. 
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This chapter Avould be incomplete without reference to the manage- 
ment of menopausal symptoms arising during the climacteric prior to 
cessation of menstruation.® These symptoms are occasionally as severe 
as those seen at the menopause. While they may occur throughout the 
cycle, they are more commonly present premenstrually and during the 
flow, disappearing with the increased estrin production of the develop- 
ing ovarian follicle. They respond equally well to replacement therapy. 
When they occur premenstrually they are best treated by tlie admin- 
istration of estrin from the mid-point of the cycle up to a few days 
before the expected flow. When they occur at menstruation the flow 
need be no contraindication to the administration of estrogen, in the 
absence of pelvic disease. Not infrequently it serves to reduce the 
excessive flow which may occur in the climacteric. The dose on the 
first and second day should be relatively small, for example, about 
500 R.U., and may be raised on the succeeding days until the symptoms 
disappear. It is often helpful when symptoms occur during menstruation 
to administer the hormone for a short period premenstrually as well. 
When symptoms occur throughout the cycle, estrin should be ad- 
ministered throughout. As at the menopause, no standard dosage can 
be prescribed. The average patient experiences relief with 1,000-2,000 
R.U. three times -weekly except for a 5 to 4 day period prior to the ex- 
pected flow, but here again each patient presents an individual problem. 

The Synthetic Estrogen, Stilbestrol 

This interesting therapeutic agent, diethyl-stilbestrol, was synthesized 
by Dodds and his associates in 1938.® As may be seen from its formula, 
it differs from the natural estrogens in that it does not contain the 
phenanthrene-ring system formerly thought to be necessary for estro- 
genic activity. 

It was found to be an extremely powerful estrogenic agent in animals, 
suffering little diminution in potency by the oral as compared to the 
parenteral route. It reproduced virtually all the effects of the natural 
estrogens in animals and was about rwo and one-half times as active 
as estrone by injection. By mouth, its superiority over the natural 
estrogens was even more striking. It will be recalled that the natural 
estrogens, estrone and estradiol, like the thyroid hormone.s, are effective 
by ntouth. However, about 15 to 20 times the parenteral dose must 
be administered orally to produce the same effect, as judged by vaginal 
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smears. Stilbestrol, on the other hand, lost half or less of its activity 
by mouth. These attributes, its high estrogenic activity, its oral effi- 
ciency, and its cheapness, gave promise of a wide usefulness in human 
therapy. Preliminary experiments on animals had indicated that it was 
devoid of toxic activity. 

The first reports of its clinical use were highly favorable.^®’ Stil- 
bestrol reproduced all the effects observed with the natural estrogens, 
including the relief of menopausal symptoms. More extensive clinical 
studies, while confirming its estrogenic properties and attendant relief 
of symptoms, brought out certain undesirable side reactions chiefly 
referred to the gastrointestinal tract, and consisting of nausea, vomit- 
ing and anorexia. Also evidence began to accumulate from toxicity stud- 
ies that its use in animals was sometimes followed by damage to various 
tissues, especially the liver. 

Our own experience with stilbestroP" was derived from a study of 
a series of forty-four women, two of whom had primary amenorrhea, in 
whom estrogenic activity was the chief point of interest, and forty-two 
with the menopausal syndrome, who permitted an evaluation of its ef- 
fects on symptoms. The estrogenic effects were followed by vaginal 
smears and biopsies. The therapeutic goal in each patient was the induc- 
tion of a full follicular smear as well as symptomatic relief. The results 
of our study may be briefly summarized as follows. 

We could confirm the previous observations that stilbestrol is a 
powerful estrogenic agent losing little of its potency by mouth and 
capable of ameliorating subjective symptoms of the menopause. The 
oral estrogenic unit for the human was found to lie between 2 mg. and 
4 mg. daily. 

Its use, however, was associated in our series with a high percentage 
of toxic symptoms in the form of nausea, vomiting, abdominal distress, 
anorexia, diarrhea, lassitude, paresthesias, vertigo, thirst, and skin rashes. 
There appeared to be no relation between the size of the dose and the 
development of toxic reactions; nor was there evidence of an acquired 
tolerance to the drug. The side effects appeared to be largely central 
in origin since they followed injection as well as oral administration. 
Liver function tests were inconclusive. 

The incidence of side effects in the group of patients studied was a 
good deal higher than other workers have reported. Their existence, 
however, whatever the incidence, certainly warrants caution in the use 
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of this preparation and our feeling is that, until the nature and signifi- 
cance of the toxic effects are understood, it should be regarded as an 
experimental preparation. 

One is tempted to speculate on the nature of the toxic results ob- 
tained noth stilbestrol. It is of interest that the two synthetic estrogens, 
stilbestrol and ethinyl estradiol, have this in common, that they arc 
both very potent by mouth and both produce the same type of toxic 
side reaction. The explanation for the loss of potency of the natural 
estrogens by mouth is held to be their degradation during passage 
through the liver. This organ has been shoum to have the capacity to 
destroy natural estrogens by some still obscure process. The synthetic 
estrogens apparently escape this degradation in the liver. At least such 
an explanation would account for their oral potency. Such a mechan- 
ism may function to prevent the accumulation of estrogens in the cir- 
culation above levels which are adequate for their effects on the 
structures they specifically influence. An excessive accumulation in the 
blood stream might have an unfavorable effect on other structures in the 
body. We may well be witnessing with stilbestrol those undesirable 
effects which are prevented with the natural estrogens by this mechan- 
ism of neutralization. The greater oral potency of stilbestrol may there- 
fore be gained at the expense of the safety of the organism. 

The Male Sex Hormone in the Aienopanse 

The history of the use of male hormones in disturbances of 
female sex physiology is an interesting one. The existence of both hor- 
mones side by side in both sexes still awaits a full explanation. Animal 
experiments in which the balance between estrogens and androgens 
has been altered artificially, have afforded some clues. The first effect ob- 
served was an inhibition of the pituitary with a subsequent suppression 
of the estrous cycle; the second was a neutralization of the peripheral 
effects of estrogens on the secondary sex structures. A similar type of 
action has also been found in man. Loeser^^ first demonstrated the 
atrophic effects of androgens on the endometrium in women and pointed 
out its use in dealing with excessive bleeding. Studies from this labora- 
tory^'^ shotved that human menstruation could be suppressed at will 
with androgens, to return when treatment was stopped. We were also 
able to demonstrate a peripheral antagonism between the male and 
female sex hormones in the case of vaginal epithelium.^'* The ratio of 
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androgen to estrogen, necessary to produce this effect, was about 50 to 
I. This is far greater than the excretion ratio of these hormones in 
women. Hence the estrogenic influence predominates. In man, there- 
fore, the same types of effects were to be observed as in animals— an 
inhibitory effect on the pituitary with subsequent suppression of men- 
struation, and peripheral neutralization of estrogens by androgens. 

What was quite unexpected was that androgens should be capable 
of abolishing the symptoms of the menopause, although one property 
was common to both types of hormones, i.e., the ability to depress the 
excretion of urinary gonadotropic hormones of pituitary origin.^® That 
the androgens were indeed capable of ameliorating the symptoms of 
the menopause became apparent from the work of Salmon^® and others 
as well as from our own studies.*^ The effective dose was rather high, 
in the neighborhood of 25 mg. daily. The use of androgens in the 
menopause had one advantage; it was unassociated with any withdrawal 
bleeding, since its effect on the endometrium is to induce atrophy rather 
than hyperplasia. 

However, disadvantages soon became apparent in the form of in- 
creased hirsutism, enlargement of the clitoris, and a lowering of the 
voice, unpleasant sequelae which often take a long time to reverse them- 
selves. When one considers the duration of replacement therapy in the 
menopause, it becomes apparent that this symptomatic effect of the 
androgenic hormone, \vhile of interest to the student of sex physiology, 
does not justify its use as a substitute for the natural estrogens. 

Estrogens and Carcinoma in Man 

One of the deterrents to the widespread use of estrogens in man 
has been a consequence of animal experiments demonstrating the capac- 
ity of these hormones to produce carcinoma under certain conditions. 
It is not yet clear whether the carcinogenic effect of the estrogens is 
direct or dependent on the release of genetic predispositions on the part 
of these animals. Whatever the explanation, there has been considerable 
concern over the possible effects of the extensive use of these hormones 
on the incidence of carcinoma in the human. 

Conditions under which carcinoma is produced in animals differ 
in certain important respects from those under which the estrogens are 
ordinarily used in human therapy. Carcinoma is most readily induced in 
strains of animals having a high incidence of spontaneous carcinoma. 
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The amount of estrogen administered has been very large in proportion 
to the weight of the animals. Furthermore, the hormones must be given 
over a large part of the life span of the animals. 

In humans it is impossible to assay the innate tendencies towards 
carcinoma; the duration of therapy is relatively short and the dose of 
estrogens ordiharily employed is physiological, approximating the quan- 
tity elaborated in the normal economy of the organism. 

This problem cannot be approached as directly in man as in animals, 
for one cannot deliberately seek to bring about the production of car- 
cinoma in man e.xcept under unusual circumstances. Wc are, therefore, 
forced to evaluate the significance of estrogenic therapy in the human 
by analyzing the incidence of new growths in large series of cases in 
which the hormones were used for a sufficient length of time to make 
this evaluation significant. Other methods of approach take the form of 
studies of the histological changes in the uterus after prolonged 
therapy.^"’ 

We have analyzed a series of 452 cases treated with estrogens dur- 
ing the past seven years at the New York Hospital.^® Most of these 
patients were treated by a similar regime, making them a relatively 
uniform group. Every precaution was taken to minimize factors which 
might predispose towards carcinogenesis. Prior to any treatment, 
thorough pelvic examinations were made and any inflammatory lesions 
found were corrected because of the relationship between chronic in- 
flammation and carcinoma. Repeated gjmecological check-ups of the state 
of the pelvis were made and the breasts carefully examined for the presence 
of nodules. The therapeutic use of the hormones was controlled by 
means of vaginal smears, permitting full replacement therapy to be 
achieved in most of the patients and the avoidance of excessive doses. 
No patient, therefore, received at one time more than would be equiva- 
lent to one human unit. This is far lower than the amounts needed to 
produce carcinoma in animal experiments. Thirdly, the estrogens were 
given with as short an interval as feasible between doses in order to 
avoid the irregularities of endometrial hyperplasia and regression which 
might be favorable conditions for neoplastic changes. In patients with 
an intact uterus, treatment was interrupted every four to six weeks to 
allow for a regression of the endometrial hyperplasia and to avoid a 
too prolonged stimulation. 

An analysis of this group of 452 cases shows that at least in one 
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respect it fulfilled the conditions of the successful animal experiments, 
namely, a high tumor population. There were 82 cases of benign 
myomata of the uterus with removal prior to treatment, and one car- 
cinoma of the fundus, also removed prior to treatment. Ninet'y-eight 
ovaries were removed, all benign; and there were nine mastectomies, 
three for malignant neoplasms. Of this group, one woman, who had a 
bilateral mastectomy in 1934 with the finding of an adenocarcinoma 
in one breast, developed metastatic lesions and a recurrence of the breast 
tumor four years after the original operation. She had received in this 
interval 3,000,000 I.U. of estrogen. The recurrence within this time 
does not warrant the conclusion that the estrogenic therapy was respon- 
sible. Otherwise the series was free of any instances of development 
of neoplasm. This, in conjunction with other studies cited, appears to 
offer no support for the view that the use of the estrogenic hormones in 
man is associated with the danger of neocarcinogenesis, provided therapy 
is carefully controlled in the manner indicated. 

Results from Estrogenic Therapy in the Menopause 

Since the signs and symptoms which present themselves at the meno- 
pausal age are part of a complex situation in which ovarian insufficiency 
is but one of the etiological factors, it becomes of importance to try to 
ascertain what effects may be expected from the use of hormones alone. 
In this way we obtain a better sense of proportion as to the significance 
of the whole set of changes at this life period. For those symptoms and 
signs which are not corrected by replacement therapy, other approaches 
must be sought or they must be accepted as inevitable consequences of 
the decrescent period of the life cycle. 

The classical symptoms of the menopause, such as the vasomotor 
crises, headache, asthenia, insomnia, and the disturbances of peripheral 
circulation, may be expected to disappear at various levels of replace- 
ment therapy. Some of these, such as the hot flush, disappear more 
rapidly than others and are not too good subjective criteria on \vhich 
to guide dosage. Pushing therapy to full replacement is the most certain 
method of determining the degree of well-being which can be experi- 
enced. No more gratifying restoration of health can be achieved in 
therapeutics than is so frequently seen in the menopause under adequate 
treatment. 

Too much, however, must not be expected as regards many signs 
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and symptoms which accompany this syndrome but which arc appar- 
ently part of a more fundamental alteration characteristic of this age 
period. One of the most troublesome complaints is that of joint pain 
involving particularly the knees, spine, and hands, and occasionally 
most of the other joints. It is an osteoarthritis of degenerative character, 
and seems to be specifically associated with the climacteric. Obesity 
tends to accentuate the difficulties. HalP® has reported considerable 
relief of these symptoms with estrogenic hormones. Our experience 
agrees Avith his in that, on the whole, the arthralgias are benefited. 
They may nevertheless persist, and frequently severely, despite intensive 
estrogenic therapy. They appear to belong to the group of degenera- 
tive changes in this age period the progress of which can be only par- 
tially influenced by ovarian hormone therapy. 

There is some difference of opinion as to whether the hypertension 
so often seen at the menopause is specifically influenced by estrogenic 
therapy. Analysis of our results indicates that a well-stabilized hyperten- 
sion is scarcely, or not at all, influenced by hormonal therapy. ^Vhere 
marked variations in blood pressure are encountered in association with 
emotional instability, the tension may be expected to be stabilized at 
the lower levels when estrogenic therapy has reduced the vasomotor 
instability and emotional tension. Nor does the obesity of this period 
seem to have any specific relation to the ovarian insufficiency. It should 
be dealt with by those measures which are employed at other ages, 
r\Tth, ho^^'ever, an avoidance of drastic procedures. 

The anticipation that the estrogens would function as sex hormones 
in the sense that they would be able specifically to influence libido, 
has not been realized. There is a growing awareness that the sexual drive 
is grounded in more fundamental factors, and that the concept that it 
was solely dependent on the reproductive secretions was an oversim- 
plification of an extremely complex and subtle reaction. The changes in 
libido at the menopause are inconstant and to a large extent dependent 
on the intensity of the previous sexual drive and on the general discom- 
fort attendant on the menopausal syndrome. The most that should be 
expected from replacement therapy is that libido be restored to its 
premenopausal level. The few instances where libido is increased are 
attributable to non-hormonal influences which enter the complex pic- 
ture of this age period. 

The psj^chic disturbances so prominent at this age period present an 
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involved picture M'hich make it necessary to discriminate in terms of 
the character of the disturbance. The ability of a woman to survdve 
the menopause without serious emotional disturbance is an indication of 
her previous emotional stability. A large proportion of the women who 
seek relief from menopausal symptoms have been maladjusted for a 
long time prior to the onset of the menopause. The majority of these 
women have presented psychoneurotic symptoms of the neurasthenic 
and hypochondriacal type. With the additional stress of the menopause 
these symptoms become accentuated. In addition, there are likely to be 
symptoms of anxiety and tension. 

If there has not been serious maladjustment of the psychoneurotic 
type, the menopausal symptoms such as the depression and emotional 
instability are rather promptly relieved by hormonal replacement ther- 
apy. On the other hand, if the psychoneurotic maladjustment has been 
marked, there is usually only partial relief or relief of a temporary 
character, and some form of psychotherapy is necessary. 

A smaller group of patients have more deeply seated problems such 
as may be noted in introverted or schizoid personalities. These patients 
tend to develop chronic hypochondriacal complaints, and sometimes the 
clinical syndrome of involutional melancholia. It would appear that, 
in the involutional cases, the menopause acts as a factor in precipitating 
a psychotic reaction which had for some time been latent and which 
represents a combination of personality problems for which there is no 
apparent solution. Feelings of guilt because of tabooed sexual thoughts 
or practices, or the resentment over the realization that the sex life is in 
part terminated, impose a burden to which the woman is unable to 
adjust. 

An optimistic view with respect to the therapeutic benefit of estro- 
genic therapy in the psychotic reactions of the menopause has been 
expressed by several groups of workers, particularly Werner and his 
associates,-^ who have reported vety favorable results with estrogens 
in involutional melancholia. Our more pessimistic attitude is based on 
a study of a small series of cases carried out with Ripley and Papani- 
colaou"- in the Payne-Whitney Clinic of the New York Hospital. Of 
these, twenty were intensively studied for long periods. Seven were 
instances of involutional melancholia, six fell into the manic-depressive 
group, seven were milder reactions of a more reactive nature which 
may be classified as psychoneuroses of the depressive type. Full replace- 
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ment therapy, controlled by vaginal smears, with far larger doses than 
those employed in the previous studies cited was given for long periods 
during hospitalization. 

Our general conclusions were that no specific effect on the psycho- 
sis could be expected from estrogenic therapy. Wherever associated 
menopausal symptoms contributed to the discomfort of the patient, these 
symptoms could be abolished. A¥ith this improvement in the general 
well-being of the patient came a somewhat better ability to cope with 
their problems, but this aid was of a non-specific character. 

Problems Still Presented by the Menopausal Syndro.me 

Despite the gratifying progress that has been made in the treatment 
of the menopausal syndrome, many questions still remain unanswered. 
The situation is somewhat analogous to Graves’ disease and diabetes 
mellitus where a therapeutic measure of considerable effectiveness still 
leaves unsolved many of the primary problems relating to the genesis 
of the disease. 

Of the questions still awaiting solution, one may be singled out for 
brief comment in concluding this survey because of my growing con- 
viction that it may reach to the heart of the problem. Our therapeutic 
successes should not cause us to lose sight of the fact that we have no 
knowledge of the cause of the menopausal syndrome. We believe that it 
represents a failure to adjust to the new internal environment which 
follows the cessation of ovarian function; but why this occurs in one 
group of women and not in the other remains obscure. When one studies 
the menopausal syndrome from the broader aspects of the evolution 
of the total personality, it becomes increasingly apparent that here as 
well as in Graves’ disease, psychogenic factors may play a very im- 
portant, if not primary, role in preventing an adjustment to the new 
status. One sees instances in which the adjustment to the menopause 
had taken place smoothly years before, and where acute and distressing 
symptoms suddenly arose years afterwards in association with some 
emotional stress. One sees relief of menopausal symptoms following 
therapy with an apparent satisfactory adjustment suddenly interrupted 
by a renewal of all the old complaints in their original intensity under 
the influence of some new psychic strain. The importance of psychic 
influence is also commonly seen in the greater resistance of the severely 
psychoneurotic menopausal patient not only to the subjective but to 



The Alejiopausc 


47 3 


the biological effects of estrogenic hormones. 

The implications of these observ^ations for the direction of our 
future approach to the study of the problem of the menopause are 
apparent. The sooner we learn to regard the menopausal syndrome not 
as an entity but as a symptom of a more fundamental psychobiological 
maladjustment, the more rapid will be the attainment of our eventual 
therapeutic goal, its prophylaxis. 
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CLINICAL ASPECTS OF RHEUMATIC FEVER 

IN CHILDREN* 

Alexander T. Martin' 

Director of Pediatric*^, KoO'CvcIt Ilo^rital 


WOULD be presumptuous on my part to recite the mani- 
fest symptoms which we associate with rheumatic infec- 
tion in children. These are well kno\^•n to all of you. It 
is a subject too vast to cover adequately in the short 
time allotted to me. Suffice it to say that this disease is a 
scourge of childhood, and takes a heavy toll in the first two decades of 
life. That the New York Heart Association should see fit to devote an 
entire evening to its consideration is significant and important. Rather, 
would I attempt to point out some of the minor patterns of rheumatism 
in children which are less frequently recognized. The alert physician 
should make at least a presumptive diagnosis in the subclinical phase 
of the disease, and should avail himself of the laboratory tests to supple- 
ment his clinical obsen^ation. The child who tires easily, who unac- 
countably is losing weight, has a poor appetite, is becoming more pale, 
and has indefinite muscle pains, should arouse the suspicions of the phy- 
sician and a careful survey and appraisal should be made. Mild types of 
chorea may be overlooked, and the physician should be on the alert, in 
the knowledsfe that even mild chorea may induce carditis of a severe 

w * 

degree. A low grade fever may be discovered, and the eiAThrocytes may 
sediment more rapidly than normal. These are minor patterns of the 
disease in its early stages. 

Ve too often err in thinking that rheumatism and joint infection 
are synonymous. Polyarthritis, associated with rheumatism, is not nearly 
as frequent in childhood as it is in later life. \\*e should get away from 
this concept, and be more alert in the early recognition of the disease. 
I am more and more impressed with the absence of joint symptoms in 
many of these rheumatic children, particularly in the early years. 
.McIntosh and Vood reported twenU’^-four children at the Babies Hos- 
pital who developed the disease before three years of age. Less than half 

• Kcad March 26. 1940 at The New York Acadcniy of Mcdtctr.c at the ir.cctinj: cf the Xcry York 
Heart Association. 
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of these gave a history of having had joint symptoms. Ninety-six per 
cent exhibited either clinically or pathologically rheumatic heart disease. 
The youngest case was t\venty months of age. 

We hear much about “growing pains” in children. That these occur 
in the absence of rheumatic infection is unquestioned. The physician is 
often puzzled to differentiate the rheumatic from the non-rheumatic 
pains. It is here that laboratory aid must be sought. The observation 
of Hawksley in England and of Shapiro in this country at a meeting of 
the American Rheumatism Association would indicate that growing 
pains are not uncommon in healthy growing children, and that a very 
small per cent develop rheumatic carditis. An interesting explanation 
has been given by Erdheim, that in certain rapidly growing children, 
minute fractures of the metaphyseal plate occur. He has demonstrated 
these minute fractures at the growing ends of the long bones in children 
who have died of acute illness or by accident. This is, by far, the most 
satisfactory explanation of “growing pains” that I know. To my knowl- 
edge there has been no report of this in the English literature. On the 
other hand, we do see children suffering from severe carditis with no 
other history than that of “growing pains.” The differential diagnosis 
should be made, or at least suspected, so that prompt treatment may 
be instituted. Where rheumatism is suspected, such laboratory aids as 
the electrocardiogram, the sedimentation rate, the white blood count, 
and the Addis count in the urine, may be helpful. I have had no experi- 
ence with the Weltmann sero-coagulation reaction as a non-specific 
test. This needs to be further evaluated. At present the erythrocyte sedi- 
mentation rate is probably the most valuable single blood study in 
rheumatic infection. It needs no elaborate apparatus nor laborious tech- 
nique. It is therefore important to differentiate “growing pains,” not 
only from the standpoint of the child, but also in the study of the prob- 
lems of rheumatism. Partial invalidism and institutional care may thus 
be prevented in a group of children who are erroneously diagnosed as 
havinsr rheumatic infection. 

Abdominal pain may occur in the rheumatic state, and may be so 
acute as to simulate other surgical conditions, notably appendicitis. Some 
years ago we reported an appendectomy performed on an eleven year 
old negro boy %tdio, a few days later, with a persistence of the fever 
and a rapid sedimentation rate, developed polyarthritis, an erythema 
marginatum, and evidence of carditis. In this case the pathologist made 
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a presumptive diagnosis, and on his report asked, “any evidence rheu- 
matism?” Tlie pain, in tliis ease, was probably only partly due to the 
appendix. It is more than likely that the greater part of the pain was 
due to an invasion of the peritoneum, or a periarteritis involving the 
mesenteric vessels. It is well to note that abdominal pain may be a pat- 
tern in the rheumatic picture, and often will confuse the clinician in the 
determination of its cause. Obviously it is important to do so. 

Over a period of eighteen years it has been my privilege to have 
had an opportunity to observe over long periods of time in three cardiac 
homes near New York a large group of children afflicted with rheu- 
matic heart disease. We (I use the word “we” advisedly, for there have 
been many individuals concerned in this study, and without their ardu- 
ous labors, loyalty and enthusiasm, this work could not have been pos- 
sible) have cared for, under as ideal conditions as it is possible to attain 
in a convalescent home, some 1,378 children. Seventy-nine of these 
were drawn last year from some thirty-one cardiac clinics in the five 
Boroughs of New York City. This group of children, at the time of 
their admission to these Homes, by all the known criteria and laboratory 
tests, have been in the quiescent stage of their infection. How'cvcr, even 
under ideal living conditions, reinfections do occur, and often necessi- 
tate a return of the child to the hospital from which he came. Tliis is 
a discouraging feature of the work, but there are many encouraging 
ones; 962. or 70 per cent of these children are living, and the majority 
leading useful lives. One hundred and eleven have been married, and 
eighty-six children have been born of these marriages. Since children 
are accepted only when there is not a predominating throat culture 
for beta-hemolvtic streptococci, recrudescences arc less than was for- 
merly the case. \A'c find that these reactivations arc preceded as a rule 
by an upper respiratory infection some two weeks prior to the onset. 
The child complains of a sore throat, and there is a sharp rise in fever 
which subsides in two or three days. This is Phase i of the 3 
Phases which Coburn and Pauli have described in the evolution of rheu- 
matic fever. Then follows Phase 2 of about two weeks, which is afebrile 
and symptom free. Then Phase 3 ensues. This is the period of acute 
rheumatic symptoms. Coburn and Pauli state that Phase 2, the afebrile 
stage, is “the crucial stage in the genesis of rheumatic symptoms.” They 
have demonstrated in this Phase 2 a diminution in scrum complement, 
which becomes further reduced during Phase 3. In commenting on their 
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work, the Journal of the American Medical Association says editorially 
that “since decreases in serum complement are known to take place 
when antigen and antibody coexist in the circulation, Coburn and Pauli 
postulate the existence of a Phase 2 pre-rheumatic antigen, reacting with 
a Phase 3 antibody as a cause of this complement ‘deviation.’ The dem- 
onstration of secondarj’’ antigens and antibodies in rheumatic fever is 
clinical confirmation of a speculative hypothesis proposed a decade or 
more ago by immunologists. If confirmed, this renaissance of the specu- 
lative theory of secondary anaphylaxis and immunity may lead to prac- 
tical diagnostic and therapeutic methods in numerous infectious dis- 
eases.” 

What I want to point out is that these reactivations are unpredict- 
able in any given child and are often bizarre in their manifestations. 
They often present no symptoms or signs except a low grade fever and 
accelerated heart action. The late Lucy Porter Sutton stressed so often 
gallop rhythm as an important sign of activity. In an institution these 
children with reactivity and active carditis may be discovered in their 
subclinical phase by laboratory aids, but one wonders how many are 
running the streets and even attending school with few if any symp- 
toms, and yet in the active phase of the disease. You can thus see why 
it is so difficult to determine what constitutes a reactivity in the follow- 
up of these children, and what makes the whole problem of rheumatic 
infection such a prodigious one. /Monocyclic types of rheumatic fever 
are not common in children. The questions arise: “What criteria can 
we apply to determine reactivation.^”; “when does infection end and 
convalescence begin.^”; “why does one child have bur one bout of 
rheumatic fever and another (perhaps a brother or sister) have five or 
six bouts?” Added knowledge each year is helping to answer these per- 
ple.xing questions. 

As this meeting is planned to promote an educational campaign in 
the interests of rheumatic fever, a few words should be spoken about 
this disease as a public health problem. The morbidity and mortality 
figures of rheumatic heart disease are staggering. The incidence in this 
country is conservatively set at about 800,000 to 1,000,000 individuals, 
and the mortality about 40,000 deaths each year, with the average age 
at death, thirty years. Until rheumatic fever is made a reportable disease 
we will have no accurate data. Why the Public Health Services and 
Departments of Health have not seen fit to do this is hard to under- 
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stand. The incidence of rheumatic valvular lesions in children is about 
I per cent of the school population. This would mean that about 10,000 
school children in New York City are so afflicted. As they grow up 
these make up the greater number of adult cardiacs in the second and 
third decades. 

But the morbidity of rheumatic heart disease is overshadowed by 
the high mortality. Our figures indicate a mortality rate of 30 per cent 
in the group of 1,378 children followed for 18 years, that is 416 deaths. 
This has risen from a figure of 28.7 per cent in 1938. We have found 
that over half of these 416 deaths have occurred within the first five 
years of their initial infection. This coincides with Duckett Jones’ ob- 
ser^j^ation of 1,000 children with rheumatic carditis. Two-thirds of those 
dying have died within 5 years of their primary infection. Duckett Jones’ 
lo-year follow-up on 1,000 rheumatics shows a 25 per cent mortality. 
Stroud’s recent 15-year follow-up on 685 children reports a mortality 
rate of 2 1 per cent. Death is not common in the first attack, but occurs 
more often in the second or third attack. From this it is quite obvious 
that the most important time in the life of the rheumatic child is the 
first five or six years following the initial infection. This occurs usually 
between five and twelve years of age, the average age being seven 
years. The brunt of our attack on this dread foe of childhood then 
must be during these all important years following the primary invasion. 
It is well to interpolate here that most of these children die of their 
infection and not of congestive heart failure, as is more common in the 
young adult cardiac. 

From what we know concerning the devastating effects of rheu- 
matic fever is it not evident that this disease has become a public health 
problem of major importance? It becomes our concern. In the first 
place, in our own State of New York, the term “cripple” should be 
broadened so as to include the child with rheumatic heart disease. 
Howard Haggard of Yale University has coined the phrase “Crippled 
children who do not limp.” The American Academy of Pediatrics has 
put itself on record in the cause of children so crippled with rheumatic 
carditis. It is difficult for the lay person to visualize a child with a dam- 
aged heart as a cripple or as handicapped. The boy or girl may not look 
ill, but in spite of this, his or her activity may be greatly curtailed, and 
the games and sports of normal children denied. Too often the span of 
life is shortened. Our figures show that 363 or 87.7 per cent of the 
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total 416 deaths have occurred before the age of 20 years. The ortho- 
pedic cripple, or the child crippled by infantile paralysis, arouses our 
sympathy, and justly so, but when one considers that rheumatism 
destroys seven times as many children as does anterior poliomyelitis, 
then you have some conception of the ravages of the disease. In one 
sense, the child stricken with infantile paralysis is more fortunate than 
the child stricken with rheumatism. The latter confers little if any im- 
munity, and reactivations occur all too frequently. In fact they are more 
often the rule than the e.vception. Each one adds still further injury to 
a heart already damaged. On the other hand, infantile paralysis, as dread 
a disease as it is, usually confers an immunity to subsequent attacks and 
the afflicted child may anticipate varying degrees of return of function. 
To quote from a recent article, “a child with a withered leg can see his 
own infirmity, and seeing it, understand it. A child with a crippled heart 
cannot see his injury, he must be told, and, having been told, believe it. 
He must suit his life to an intangible infirmity that imposes its limita- 
tions on all of his physical activities.” 

Many children who contract infantile paralysis recover completely 
with no resultant paralyses or crippling. Very few children who con- 
tract rheumatism escape without some damage to the heart of greater 
or less degree. 

It is my hope that an educational campaign in the cause of rheu- 
matism may be extended and organized on a par with the infantile 
paralysis, tuberculosis and cancer campaigns. From the standpoints of 
total mortality and age at death it ranks as one of our major health 
problems. At this time, when the Children’s Bureau in AVashington has 
embarked on a program for the care of the child crippled with rheu- 
matic heart disease, it would seem that “now is the accepted time” to 
mobilize all individuals and health agencies interested in this problem. 
I hope that this meeting tonight, and the annual meeting of the 
New York Tuberculosis and Health Association just three weeks ago, 
to which the New York Heart Association contributed, may provide 
the stimulus to initiate such a campaign of education in the interests of 
these crippled children, adolescents and young adults. The President, 
speaking on the scourge of infantile paralysis a few weeks ago, said: 
“As the years go on, I hope that the task will be extended to care for 
all crippled children, no matter what the cause of their crippling,” 

There is an urgent need for more bed.s, first, for sanitorial care. 
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comparable with London’s 1,100 beds, and, second, for the convalescent 
child in the quiescent stage of the disease. Only 500 beds for conval- 
escent care are available in this country, of which nearly 300 are in the 
vicinity of New York City. Such a provision would allow for prolonged 
bed rest which is so necessary. Long bed rest would seem just as advis- 
able in this disease as in tuberculosis. It is well to note that about 66 per 
cent of these children are discharged from the acute hospital after an 
average of only one month’s care; and the majority return to homes of 
poverty, want and bad hygienic surroundings. Is it any wonder that 
reactivations occur, and that so many succumb to their infection? 

I cannot end this paper without a word concerning the larger prob- 
lem of the child who is crippled with rheumatic heart disease. We must 
not forget that there is not only the heart to be treated, but there is 
also the child who has the heart. In other words, attention to the psyche 
is quite as important as attention to the S07na, and may be even more so. 
There should be an integration of this psychosomatic relationship. The 
physician should have an awareness of the child as a whole, and should 
realize that the handicapped child has a greater need for help and adjust- 
ment than the normal child. Psychiatric counsel should be sought and 
should implement the therapeutic approach to the child with rheumatic 
heart disease. There are educational, social and emotional factors in the 
life of these children which require, often, the help of one trained in 
child psychiatry. This is an area in the care of the cardiac child which 
has been woefully neglected. It is an aspect which was stressed at the 
two-day conference on Convalescence last fall held in this building. 

Too many children labelled cardiacs are being carried in clinics or 
taken care of by private physicians without justification. They are con- 
demned to a life of partial invalidism merely because of a cardiac mur- 
mur. This is indefensible. How easy it is to develop an “invalid reaction” 
which later may become a neurosis, with feelings of insecurity, inferi- 
ority and anxiety. In my opinion, one of the most important functions 
of the cardiac clinic is to weed out these children who are stamped as 
cardiacs, but who have no organic disease of the heart. In doubtful 
cases I would prefer to take a chance with certain of these children 
rather than subject them to a life of partial invalidism with its train of 
psychic maladjustments. 

I wish there were time to speak of the social service, and the vital 
role which the trained social worker plays in the total care of these 
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children. She is an important link in their guidance and rehabilitation. 
I know of no more important social work than this. 

In conclusion, to those of you who were not fortunate enough to 
hear the John A^^yckolf Memorial Lectures given by Dr. Swift a shoit 
time ago, I would commend them for your reading and study. They 
constitute the most thorough exposition on rheumatic fever that I know 
of. They will fill in the many gaps of this presentation. 
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PURPOSES, FUNCTION AND USE OF STANDARD 
CLASSIFIED NOMENCLATURE OF DISEASE* 

George Baehr 

Chairman, Committee on Public Health Relations, The Xew York Academy of Medicine 

« 


Standard Classified Nomenclature of Disease is now 
employed in almost all important hospitals and medical 
schools of the United States and Canada. Several years 
ago I found it in use in many of the large hospitals of 
London. At the meeting of the International Commission 
held in Paris in October 1938 for the purpose of preparing the decennial 
revision of the International List of the Causes of Death, it was the only 
reference work which the British delegation brought into the confer- 
ence room as their standard authority on medical nomenclature. 

The success of this American enterprise is largely due to the manner 
in which it was prepared during the years preceding the publication 
of the first edition (1928-1933). It was initiated and carried through 
to completion by a nationwide collaboration of all the important na- 
tional societies representing medicine, surgery and the various specialties. 
It is to the credit of The New York Academy of Medicine that the 
Academy issued the first call to the conference of national societies 
just twelve years ago. MTen the national conference on Nomenclature 
of Disease was organized in response to this call, the Academy withdrew 
officially from participation, because as a local organization it had no 
place in a national body, if the nomenclature to be created was to be 
acceptable as authoritative throughout the United States and Canada. 
However, it continued to aid in obtaining the necessary’' financial sup- 
port from various philanthropic foundations and insurance companies 
and provided office space for seven years. 

Previously, there had been hundreds of local efforts, the best known 
being the Bellevue, the Massachusetts General, the Presbyterian, the 
Ponton, some named after hospitals, others after their authors. Increasing 
numbers led to increasing perplexity on the part of hospital adminis- 
trators and clinicians. As they multiplied in number and variety, their 

* Read March 1, 1940 before the Xational Conference on Medical Nomenclature of The American 
Medical Association, Chicago. 
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many authors failed to appreciate the fact that they \vere modifications 
of preexisting efforts which merely perpetrated illogical and overlapping 
methods of classification; that each was colored by peculiarly local hos- 
pital needs; and that in their separate parts they did not express the 
ideas or meet the demands of advanced experts in the highly specialized 
branches of medicine and surgery. 

The purpose of a nomenclature is to encourage the use of expressive 
terms, the meaning of which can be accepted universally without am- 
biguity. The best term is the one which most completely expresses the 
nature of the disease. The names of discoverers of disease are generally 
unsatisfactory synonyms, are often the subject of dispute in various 
countries and sometimes even in different sections of the same country. 
Although Latin may be permissible for the generic classification of bac- 
teria, the descriptive terms employed for the diseases should be expressed 
in English. As in the Middle Ages, Latin still serves to obscure the true 
depths of ignorance. This form of medical obscurantism lingers on in 
some of the more backward fields of medicine. 

The primary purpose of a classified nomenclature is to arrange the 
diseases in a logical and orderly manner so that there may be no possi- 
bility of overlapping one another. This is important for accurate keep- 
ing of records in the disease file of a hospital record room. Now that 
almost all important hospitals use the Standard Classified Nomenclature, 
the disease files of their record rooms are mutually interchangeable. 
Their clinical experiences are readily available for study as well as for 
comparison with the experiences of other institutions. 

The chief virtue of the Standard Classified Nomenclature of Disease 
is that from beginning to end it never departs from the simple construc- 
tion of its basic schema. Every disease is described and classified topo- 
graphically, in terms of the tissue or organ where it is principally mani- 
fested, and also into etiological categories. This has permitted the use 
of a simple libraty decimal system which greatly facilitates record room 
filing. The numerical designations on each side of the dash, often de- 
scribe topography and etiology more accurately than the traditional 
name of the disease. 

There has been some complaint that the six or more numbers neces- 
sary to designate a disease or injury do not lend themselves as readily 
for punch card recording as some simpler numerical systems. It must be 
remembered that the primary purpose of the Standard Nomenclature is 
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for clinical use. It is to encourage uniformity and accuracy in clinical 
expression. Our dual decimal system for the numerical designation of 
the diseases permits the employment of the Standard Classified Nomen- 
clature of Disease as a clinical discipline, not only for fourth year med- 
ical students who as clinical clerks are being taught to think and to 
express themselves accurately and completely, but also often as a much 
needed clinical discipline for the attending staff of the hospital. Rebel at 
first, as they will, they soon learn to write their diagnoses in completely 
descriptive terms which can be filed by the record room clerk. “Con- 
tracted kidney” is not an acceptable term and cannot be filed unless 
the clinician describes the condition more completely as chronic glomer- 
ulonephritis, pyelonephritis, arteriolar nephrosclerosis, hydronephrosis, 
or congenital hypoplasia. If the clinician cannot make a complete diag- 
nosis, that fact can also be recorded accurately. The record room must 
invariably know the complete diagnosis if it is available. If the clinician 
is dealing with a case of acute bacterial endocarditis or a case of poison- 
ing, he must name the bacterium or the poison before the diagnosis can 
be filed or else he must state specifically that the cause was not deter- 
mined. 

In order to encourage the use of the Standard Nomenclature, many 
hospitals have purchased a copy for every ward and have chained the 
volume to each ward desk so that it is always available to the clinician 
when he is inscribing the final diagnosis on the patient’s discharge card 
or on the clinical record. 

The resistance of clinicians to making the little extra effort required 
by the use of the Standard Nomenclature is soon replaced by apprecia- 
tion of an orderly disease file in the hospital record room. Medical stu- 
dents who have been subjected in the fourth year to the discipline of 
the Standard Nomenclature make better interns. We have reason to 
hope that the coming generation of practicing physicians who have 
come under its influence as students and interns will have developed 
the habit of thinking and speaking in more concise medical terms. No 
one will appreciate this more, I am sure, than the overburdened editor 
of the Journal of the American Medical Association. 

Perhaps this was one of the reasons why I found no resistance on 
the part of Dr. Fishbein and the trustees of the American Medical 
Association when in 1937 on behalf of the National Conference I pro- 
posed to turn over to the Association the permanent responsibility for 
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the Nomenclature. This responsibility belongs rightly in the American 
A'ledical Association but in effecting the transfer, the hope M'as ex- 
pressed at the time that the Association would continue to work 
through the medium of a National Conference, composed of all the 
national clinical societies, the Federal medical services and other inter- 
ested organizations. By this nationwide collaboration the Standard 
Classified Nomenclature of Disease will continue to serve all the physi- 
cians and hospitals of the country as their authoritative guide on matters 
of diagnostic terminology. 

Suggestions continue to be advanced that the Standard Classified 
Nomenclature of Disease is too large. We have given much thought to 
this matter of size. Physicians, whether in small or large hospitals, expect 
to find every disease term in a reference work of this nature. A signifi- 
cant abbreviation of the book can only be accomplished by omitting 
thousands of diseases of rarer occurrence and the volume would then 
lose its value even for small hospitals. The size of the volume and the 
number of terms it contains does not complicate the problems of the 
record room clerk or of the hospital physicians. In fact, the complete- 
ness of the nomenclature simplifies their work, for in the index or in 
the text they will find evety known disease and in the basic schema 
there is a place reserved for every disease that is still unknown. The 
size and comple.xity of the disease file of a record room is not deter- 
mined by the size of the Standard Nomenclature. In institutions, large 
or small, the disease file will only contain a record of those diseases 
which have been encountered in the hospital’s own clinical experience. 

As has been suggested by Dr. Edwin P. Jordan, the number of pages 
in the volume may be reduced by omitting certain common conditions 
which recur frequently in many parts of the body, such as abscess. The 
physician can combine the term “abscess” with any tissue or organ of 
the body and he or the record room clerk can then find the appropriate 
topographical code number by consulting the classification schema (pp. 
17 to 58) and adding the etiological numerical designation for abscess 
and for the infecting agent. It would still be necessary to include some 
of the more common forms of abscess in the text, such as subphrenic 
abscess, abscess of the lung. 

Surprising though it may seem, there are some who think the Stand- 
ard Nomenclature is not large enough and who demand an opportunity 
to record various clinical manifestations of disease or even laboratory 
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findings. This is beyond the scope of a nomenclature of disease. No two 
institutions and no two men in the same institution can agree upon 
which symptoms of disease and which laboratory findings are worth 
recording in a disease file, and the same physician often changes his 
own opinion from year to year. Symptoms and laboratory findings are 
included in the complete clinical record of each case, and ever)?- clinical 
research requires a restudy of all the clinical records. To attempt to 
record such data in the disease file by means of supplementary code 
numbers is an unnecessary complication. Furthermore, it is usually 
inaccurate and undependable because of inconsistencies on the part of 
the clinical staff. Whenever an authoritative national specialist society 
such as the American Heart Association or the American Neurological 
Association has agreed officially upon the desirability of recording 
such specialized information under a supplementary system of coding, 
the list has been included in the volume. 

A criticism of the Nomenclature is that it does not lend itself readily 
to cross reference to the rubrics of the International List of the Causes 
of Death. After each disease, the appropriate code number of the inter- 
national list is to be found. This can be transferred to punch cards 
for statistical tabulation. In this manner morbidity can be compared 
statistically with mortality information. 

Another criticism is that the Standard Nomenclature cannot con- 
veniently be used for the statistical tabulation of summary reports on 
hospital morbidity. It must be remembered that the Nomenclature is 
designed primarily for clinicians, for the diagnoses as they make them 
are the sources of information concerning the prevalence and distri- 
bution of disease. 

If group tabulations are desired, an abbreviated tabular list must be 
adopted for duplicate recording on punch cards. The tabular list may 
follow the disease arrangement of the international list of the causes of 
death so as to facilitate comparison of morbidity with mortality in- 
formation. This was done successfully in the recent WPA study of 
the diagnoses of patients discharged from. New York City hospitals. 
The difficulty in agreeing upon a tabular list for simplified statistical 
recording is that the information which is to be summarized statistically 
must differ radically if it is designed for hospital administrative pur- 
poses or for public health work. Such abbreviated statistical summaries 
seldom have any value for clinicians. A clinician is better served by 
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obtaining the specific information which he may desire directly from 
a complete hospital disease file which is properly classified for clinical 
purposes in accordance with the Standard Nomenclature. 

Although this third edition of the Standard Classified Nomenclature 
of Disease may not require revision for five years, a central staff must 
continue to be maintained as the clearing house for the e.xchange of 
opinions on the use and the significance of both new and old diagnostic 
terms. Although the editorial influence of the Journal of the American 
Medical Association has long set a standard for the United States, the 
services which the assistant editor. Dr. Jordan, has rendered to the 
hospitals and the clinicians of the country in hundreds of details must 
be continued if nationwide collaboration is to be maintained. 
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THE ADAPTATION OF THE STANDARD 
CLASSIFIED NOMENCLATURE OF DIS- 
EASE TO HOSPITAL MORBIDITY REPORTS* 

E. H. L. Corwin 

Executive Secretary, Committee on Public Health Relations, The Xew York Academy of Medicine 



■‘^ospiTAL-siCKNESS experience is of interest not only to the 
medical and administrative personnel of each particular 


institution, but also to the community at large. Whether 
it be for the particular purpose of a single institution or 
SasaszsHSHsasS from the broader community viewpoint, it is the mass 
aspect of the material rather than the minutiae that is of importance. It 
is the mass aspect of the statistical approach that gives it validity, in con- 
tradistinction to the minutiae of each particular case which are the sine 
qua non of the individual clinical study. It is only from the study of bulk 
phenomena that certain tendencies or perspectives become discernible. 
Among the important deductions from the study by W. J. Mayo^ of 
10,280 operations performed at St. Mary’s Hospital, Rochester, Minn., 
was the statement that “some deaths and many poor end results occur 
with a regularity so definite that their incidence can be foretold from 
year to year.” Only individual case studies can prevent the recurrence 
of particular untoward events. Many years ago, Frederick L. Hoffman- 
of the Prudential Life Insurance Company, in a special monograph, out- 
lined the many significant facts which can be obtained from hospital 
experience. This study was based on the statistical data of Johns Hop- 
kins Hospital from 1892 to 19 ii. 

The experience of a single hospital gains much in significance when 
compared with that of other similar institutions. To make such compari- 
sons valid there must be some agreement between hospital authorities as 
to common fundamental categories and as to terms. From the outset it 
should be recognized that mass statistics of hospital experience are of no 
clinical value or, at best, very limited clinical value; that scientific statis- 
tical studies of selected clinical conditions have no place in a hospital- 
report and are beyond the scope of morbidity statistics. 


Read March 1, 1940 at the National Conference on Medical Nomenclature, Chicago. 
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The compass of this paper precludes a detailed discussion of the value 
of morbidit}^ statistics in general and of those of the liospitals in particu- 
lar. This has been covered e.vtensively in many other writings. The need 
of a systematic collection of morbidity data from various sources has, I 
believe, been well established.^ Granted that such body of information is 
needed for civic, biosocial, pathometric, demographic, and actuarial pur- 
poses, the question is how should such a body of information be obtained 
and systematized and what part hospital experience should play in it. 

For the moment, it is the latter or the hospital experience that is of 
particular moment and that only in its nosological relationships. Because, 
however, of the extensive use that has been made of mortality statistics 
in the discussions of incidence of disease, it may not be amiss to empha- 
size that death statistics, even when they are based on accurate certifica- 
tions, give only a partial account of illness, for in the published tabula- 
tions only the principal or final cause of death is recorded and the 
contributory causes are omitted. These contributory conditions are 
often of socially greater importance than the terminal cause. Further- 
more, to base the knowledge of the prevalence of illness on mortality 
bills, is often misleading. Ratios betiveen morbidity and mortality in each 
disease are never constant. These ratios change not only with the varying 
virulence of the causative organism, if the disease is of germ or virus 
etiology, but also with the age distribution of the population of a given 
community, the economic environment and the existence or non-exist- 
ence of medical institutions and their adequacy or inadequacy. Hence, 
generalizing vfith regard to morbidity on the basis of mortality is hazar- 
dous and may be utterly misleading. 

In the foregoing paragraphs an attempt has been made to emphasize 
the need for hospital morbidit}'' statistics apart from mortality statistics, 
and to indicate that such statistics are of service to the hospitals them- 
selves and to the community at large. Now, as to the modus operand!. 
The experience of the Peter Bent Brigham Hospital, the Mayo Clinic, 
the Johns Hopkins Hospital, and some other individual efforts, is no 
doubt of much value. So also is the experience of three attempts in New 
York City at collective gathering of hospital data. Other communities 
may likewise have attempted the pooling of hospital morbidity data; in 
that event the base of experience is still broader. The first demonstration 
of the kind was made in New York under the direction of the Hospital 
Information and Sendee Bureau of the United Hospital Fund in 1923 in 
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cooperation with six hospitals."* In this experiment the simple method 
suggested by Bolduan" was followed. The participating hospitals agreed 
to send certain information concerning their discharged patients, using 
a form of certificate agreed upon, and these certificates were edited by 
a medical registrar in the same way as death certificates are registered by 
a registrar of vital statistics. There was no uniformity in the manner in 
which diagnoses or other data were reported from the cooperating hos- 
pitals. The second study on a much larger scale was that undertaken 
under a large WPA grant by the Research Division of the Welfare 
Council of New York City. It covered the entire annual experience of 
1 13 hospitals in 1933 and comprised data pertaining to approximately 
576,000 patients.* Here again there was no uniformity in the reported 
facts and, as in the former study, a method of procedure had to be 
worked out to make possible a practical approach to the problem of 
classification. One of the valuable results of this experiment is the “Classi- 
fied List of Diagnoses for Hospital Morbidity Reporting”® published by 
the Welfare Council of New York City. This is based roughly upon the 
Standard Classified Nomenclature of Disease, although the arrangement 
of the group diagnoses followed the International List of Causes of Death 
as far as possible. The third experiment is that which has been carried on 
for the last ten years by the Division of Medical Records and Statistics 
of the Department of Hospitals since 1929, when all the municipal hospi- 
tals in the City were consolidated into one department. The vmrk of 
that Division under Caroline Martin is no doubt the most outstanding 
contribution in the field of hospital morbidity statistics, due to the 
remarkable ingenuity and competence of its direction and because of the 
insignificant cost of the enterprise. 

Only recently has the Standard Classified Nomenclature been intro- 
duced in all the municipal hospitals and this has, no doubt, simplified the 
task of the central statistical office. Irrespective of the number of group 
classifications into which an abridged list must be divided, it is easier to 
use the individual entries of the Standard Classified Nomenclature than 
those of any other list, first because they are precise, and second because 
the scientific system of nosolog)'" developed in the Standard list has 
gained widespread approval and will no doubt become universal in time. 
If it should be advantageous to correlate the groupings of combined 
entries with the International List of Causes of Death, a method of cross- 


* This study has not been published as yet, except for a monograph describing the method used. 
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reference can be worked out which will serve the purpose. It is to be 
regretted that the Mayo Clinic Tabular Outline has been based entirely 
on the International Causes of Death, with such additions as were con- 
sidered of importance from a pathometric or biosocial viewpoint," Some 
of the items in that list could be omitted with benefit. There is no need 
in a hospital morbidity list of special entries for torticollis or for meno- 
pause or cretinism or idiocy and many other conditions rarely encoun- 
tered in general hospitals. Whenever possible, the use of eponyms in any 
list should be discouraged on general principles. The Welfare Council 
list, though much shorter than that of Mayo Clinic, provides entries for 
numerically important conditions which are lumped in the Mayo Clinic 
outline, such for example as detachment of retina, strabismus, ulcer of the 
cornea, and other diseases of the ophthalmic system. On the other hand, 
the shortcoming of the Welfare Council grouping lies in the fact that it 
follows neither the International List nor the Standard Classified Nomen- 
clature, Only five of the groupings in that list are based on the principle 
of etiology; the others refer to symptomatology or anatomical site. This 
may have been due to the need for tabulating poorly recorded informa- 
tion. Until the Standard Classified Nomenclature becomes generally 
used, a compromise arrangement may have to be used. It should, how- 
ever, be pragmatically useful and should be generally agreed upon, as 
otherwise no valid comparisons are possible. 

The four considerations followed in the tabulation of the material 
by the M^elfare Council of New York City should be critically reviewed 
and such changes suggested as may be most acceptable for general adop- 
tion. The four guiding principles in the arrangement of the material in 
the M^elfare Council classification were: 

1 . Elimination of superfluous diagnostic notations. In the actual tab- 
ulation of the 576,000 hospital discharge records, a single diagnosis was 
chosen for 78 per cent of the cases, two diagnoses were entered in 17 
per cent, three diagnoses in 4 per cent, and in only i per cent of the 
cases were four diagnoses tabulated. 

2. The discarding of complicating conditions which accompany 
the major condition or of typically secondary conditions. 

3. The placement of several manifestations of the same etiology 
under one diagnostic designation. 

4. Elimination of accessory conditions which are accidental and 
have no relation to the disease for which the patient was hospitalized.® 
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Neither the Mayo Clinic nor the Welfare Council classification lists 
surgical operations. From an administrative as well as a social tfiewpoint 
it is desirable that hospital reports include a classification of operations, 
prepared in accordance with some uniform, agreed upon method. The 
one used by the Division of Records and Statistics in the Department 
of Hospitals of New York City has proved of practical usefulness. 

There are numerous other tabulations of administrative value which 
should be prepared and correlated with the medical and surgical experi- 
ence of the hospitals, such as: total days’ stay; mortality, although this is 
always of questionable value; occupations; and seasonal cycle. These and 
other important items do not come perhaps within the purport of dis- 
cussion of this particular conference. I wish, therefore, to conclude with 
emphasis on several points in relation to hospital morbidity statistics: 

First, the value of such statistics to hospital administration, to demog- 
raphy, to community planning, and to social insurance. 

Second, the desirability of a uniform classification of hospital mor- 
bidity and of surgical operations for comparative purposes. 

Third, the recognition of the fact that mass hospital statistics are of 
limited value from a clinical viewpoint, and that they are scientific only 
when they are carefully prepared and correlated in accordance with 
certain agreed upon principles of sound statistical procedure. 

Fourth, the availability of the Standard Classified Nomenclature is a 
factor in making such tabulations easily referable to accurate clinical 
entries and simplifies the work of coding. 

Fifth, hospital morbidity statistics should be prepared in close con- 
formity with the International List of Causes of Death, because of con- 
venience and cross-reference. 
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PROCEEDINGS OF ACADEMY MEETINGS 


STATED ME ETI A" G S 

May 2 — The New York Academy of Medi- 
cine. Executive Session — a] Reading of 
the minutes; b] Presentation of certif- 
icates of fellow.sbip. H Pajiers of the 
evening — Problems of aging — a] The 
general problem, George Morris Pier.sol, 
Professor of Medicine and Vice Dean 
for Aledicine, L'niversity of Penn.syl- 
vanin. Graduate School of Medicine; 


b] Cardiovascular, Ernst P. Boas, As- 
sistant Clinical Professor of liledieine. 
College of Physicians and Surgeons, Co- 
lumbia University; c] Neuropsyciiiatric, 
Foster Kennedy, Professor of Clinical 
Neurology, Cornell L^niversity Medical 
College. ^ Report on election of I'el- 
lows. 

May If) — The Harvey Society (in affiliation 
with The New York Academy of Mcdi- 
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cine) The Eighth Harvey Lecture, “Tlie 
Chemical Composition of the Lipoids of 
the Tubercle Bacillus,” R. J. Anderson, 
Professor of Chemistry, Yale Univer- 
sity. 

SECTION MEETINGS 

May 3 — Section of Surgery. Executive ses- 
sion — a] Reading of the minutes; b] 
Election of Section Officers and mem- 
ber of Advisory Committee — for Chair- 
man, Grant P. Penno 3 ’er; for Secretarj', 
Frank Brown Berrj'; for member of 
Advisory Committee, J. William Hin- 
ton. IT Presentation of cases — a] Tetanus 
following acute suppurative appendicitis 
with recoverj', R. Sterling Mueller. Dis- 
cussion, Seward Erdman; b] Mesenteric 
thrombosis with resection of small 
bowel. Result after two j'ears. Trau- 
matic rupture of the retroperitoneal 
portion of tlie duodenum, Caldwell B. 
Esselst.vn. Discussion, Leon Ginzburg; 
c] Cases of subphrenic abscess Illustrat- 
ing paper of the evening, Abrah.am 
Jacob Beller. H Papers of the evening — ’ 
a] Subphrenic abscess with report of 
five cases, Abraham Jacob Beller. Dis- 
cussion, John H. Garlock; b] Drainage 
of pelvic abscess through the rectal wall, 
Howard A. Patterson. Discussion, Paul 
C. Morton; c] Appendiceal abscess. 
Management and review of 100 cases, 
Edward Victor Denneen. Discussion, 
Charles Gordon He 3 'd. IT General dis- 
cussion. 

May 7 — Section of Dermatology and Syph- 
ilology. Executive session — a] Reading 
of the minutes; b] Election of Section 
Officers and member of Advisor 3 ' Com- 
mittee — for Chairman, George C. An- 
drews; for Secretar 3 ", Herman Sharlit; 
for member of Advisory Committee, 
Louis Chargin. U Presentation of cases — 

a] Cases from hospitals of Brookhm; 

b] Beth Israel Hospital; c] Sea View 
Hospital; d] Miscellaneous cases. IT Gen- 
eral discussion. 

May 7 — Combined Meeting New York 
Neurological Society and Section of 


Neurology and Psychiatry. Executive 
session — Section of Neurology, Psychi- 
atr 3 '. Election of Section Officers and 
member of Advisory Committee — for 
Chairman, Samuel Brock; for Secretary, 
George H. H 3 ’slop; for member of Ad- 
visory Committee, Lewis D. Stevenson. 

H Papers of the evening — a] Periodic 
dullness as an epileptic equivalent, H. 
H. Merritt (Boston), (by invitation), 
Tracy J. Putnam. Discussion, Richard 
M. Brickner; b] Elcctro-encephalo- 
grapliic localization of focal cerebral 
lesions, Herbert Jasper, D.Sc. (Mon- 
treal), (by invitation). Discussion, Leo 
M. Davidoff; c] The repetitive core of 
neurosis, Lawrence S. Kiibie. Discus- 
sion, Bertram D. Lewin. 

May 8 — Section of Historical and Cidtural 
Medicine. Executive session — a] Read- 
ing of the minutes; b] Election of Sec- 
tion Officers and member of Advisory 
Committee — for Chairman, Ramsay 
Spillman; for Secretar 3 ’, Claude E. 
Heaton; for member of Advisory Com- 
mittee, Louis Casamajor. H Papers of 
the evening — a] Giuseppe Zaml)eccarl — 
a Seventeenth-Centur 3 ’ Pioneer in ex- 
perimental surgery, Saul Jarcho (by 
invitation). Discussion, Allen 0. Whip- 
ple; b] Treatment of mental disorders 
in France at the end of the Eigliteenth 
Centur 3 ', C. P. Oberndorf. Discussion, 
A. A. Brill, Leland E. Hinsie. 

May 9 — Section of Pediatrics. Case demon- 
strations from 7 :30 to 8:00 o’clock. 
H Executive Session. Election of Section 
Officers and member of Advisory Com- 
mittee — for Chairman, Leslie 0. Ashton; 
for Secretar 3 ', Alfred G. Langmann;for 
member of Advisory Committee, Rustin 
McIntosh. H Presentation of case re- 
ports — a] Roosevelt Hospital — Sphero- 
C 3 ’tic jaundice with .splencctom 3 ' in a 
five-months’ old infant, Alexander T. 
Martin and James E. Thompson; b] 
Lenox Hill Hospital — A case of essen- 
tial hypertension and precocious pubert3’, 
Irwin Philip Sobel; c] New York Post- 
Graduate Hospital — ^A case of Ehler- 
Danlos S 3 'ndrome, George E. Pittinos 
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(by invitation) ; d] St. Luke's Hosjiital 
— Osteogenesis imperfecta — Lobstcin 
type, Elizabeth B. Hinckley (by invita- 
tion) ; e] Polyclinic Hospital — Enceph- 
alitis following smallpox vaccination, 
Benjamin Roman (by invitation); f| 
Willard Parker Hospital — Guillain- 
Barre syndrome, Samuel Spcctor (by 
invitation) ; g] The Mount Sinai Hos- 
pital — Lymphocytic meningitis (2 cases), 
H. Kaufman (bj' invitation) ; h] Har- 
lem Hospital — A case of scurvy with 
interesting roentgenograms, Harry ,1. 
Cohen (by invitation); j] Knicker- 
bocker Hospital — Pneumonia in twins: 
Type I pneumococcus pneumonia in- 
volving identical lobes in identical twins, 
Lewis Jacobs (by invitation). 

Mav 15 — Section of Otolaryngology. Execu- 
tive session — a] Reading of the min- 
utes; b] Election of Section Officers and 
member of Advisory Committee — for 
Chairman, James W. Babcock; for Sec- 
retary, Page Northington; for member 
of Advisorj Committee, Jacob L, May- 
bauni. U Case reports — a] Otitic tetanus, 
Samuel Rosen; b] Thrombophlebitis of 
the cavernous sinus of otitic origin, 
Joseph G. Druss. 11 Papers of the eve- 
ning — a] The “blocked ear” of the cais- 
son worker, Ralph Almour; b] Atypical 
facial neuralgia, George H. Hyslop. 
Discussion, Richard M. Brickner; cj 
Injuries of the larynx, traumatic and 
therapeutic, John D. Kernan. Discus- 
sion, Charles J. Imperatori. 

May 17— .?ec/ion of Orthopedic Surgery. 
Executive session — a] Reading of the 
minutes; b] Election of Section Officers 
and member of Advisory Committee — 
for Chairman, Lewis Clark Wagner; 
for Secretary, Joseph Bucbman; for 
member of Advisory Committee, David 
M. Bosworth. % Presentation of case. 
Loss of substance of tlie intervertebral 
disc following a spinal tap, John P. 
Stump. ^ Papers of the evening — a] 
Posterior herniation of nucleus pulposus, 
Joseph S. Barr, Boston (by invitation). 
Discussion, Irving H. Pardee; b] Treat- 
ment of osteogenic sarcoma without 


early amputation, /Mbert Ferguson (by 
inx’itation). Discussion, Ralph E. Hcrcn- 
deen. 1i General discussion. 

M.\y 20 — Section of Ophthahnology. Execu- 
tive session. Election of Section Officers 
and member of Advisory Committee — 
for Chairman, Algernon Reese; for Sec- 
retary, Brittain F. Pajme; for member 
of Advisory Committee, David H. Web- 
ster. H Presentation of single case re- 
ports — a] Necrosis of the cornea due to 
vitamin A deficiency, Herman K. Gold- 
berg (by invitation) ; b] Traumatic 
retinal angiopathy, James W. Smith; 
c] Recurrent advanced carcinoma of 
the orbit and nose; electrocoagulation 
and plastic reconstruction, Tibor de 
Cbolnoky; d] Streptotbricosis of the 
lacrimal canaliculi, Alfred Jolinston 
Elliot (by invitation) ; c] Congenital 
ptosis — Macbek operation, Rudolf Aebli; 
f) Molluscum contagiosum of lid mar- 
gin ns a cause of follicular conjuncti- 
vitis, Phillips Thygeson; g] Traumatic 
cataract affecting anterior layer of con- 
genital nucleus, G. Bonaccolto; h] Sar- 
coma of the choroid. Probing of the 
lacrimal canal with negative pole, Walter 
Hipp; j] Birth injury of cornea with 
“glass membrane” in anterior mem- 
brane, Charles A. Perera. 

.May 21 — Section of Medicine. Executive 
session — a] Reading of the minutes; bj 
Election of Section Officers and member 
of Advisory Committee — for Chairman, 
Oswald R. Jones; for Secretary, Asa 
L. Lincoln; for member of Advisory 
Committee, Samuel W. Lambert, Jr. 
V Presentation of cases — a] Subacute 
Streptococcus viridans end-arteritis 
complicating patent ductus arteriosus. 
Recovery following operation, Philip 
Rosen (by invitation). Discussion, Ar- 
thur S. W. Touroff; b] Hj-percalcemia 
of undetermined origin. Hector Perrone 
(by invitation). Discussion, G. Jarvis 
Coffin; c] Hemorrhagic gastritis, Tal- 
cott Bates (by invitation). Discussion, 
Luis Amill (by invitation) ; d] Xantho- 
matosis resulting in coronary disease, 
Wilbur Downs (by invitation). Discus- 
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sion, John Dietrick (hy invitation) ; cj 
Acute leukemia presenting a neurologi- 
cal picture at onset, George H. Stueck, 
Jr. (hy invitation). Discussion, Joseph 
E. Connery; f] Recurrent bilateral 
pneumothorax with pneumonitis, Charles 
A. Ragan, Jr. (by invitation). Discus- 
sion, Norton S. Brown. H General dis- 
cussion. 

Seciion of Oenito-Urinary Surycry — ^Thc 
following were elected at tlie April 
meeting of the Section: Chairman, John 
H. Morrissej"; Secretary, Frank C. 
Hamm; Member of Advisory Commit- 
tee, John A. Taylor. Tliere was no 
meeting of the Section in May due to 
the meeting of the Section of Urology 
of the Medical Societ}’ of the State of 
New York. 

May 28 — Section of Obstetrics and Qyne- 
coloyy. Executive session — a] Reading 
of the minutes; b] Election of Section 
Officers and members of Advisory Com- 
mittee — for Cliairman, Frank R. Smith; 
for Secretary, Harry Aranow; for mem- 
bers of Advisory Committee — (1) Al- 
fred M. Heilman, (2) Edward H. Den- 
nen, for one year (to fill the unexpired 
term of Francis W. Sovak, deceased). 
IT Presentation of cases. A case of en- 
dometrial sarcoma (Specimen — Micro- 
photographs), Henry D. Furniss, C. L. 
Reid (by invitation). If Papers of the 
evening — a] Practical consideration of 
chorioepithelioma, Louis J. Ladin. Dis- 
cussion, Harvey B. Matthews, David 
N. Barrows, George Bolling Lee; bj 
A review of the maternity statistics of 
New York Cit.v for the year 1939, Mr. 
Thomas J. Duffield, Registrar of Rec- 
ords, New York Board of Health (by 
invitation). 


AFFILIA TED SOCIETIES 

May 20 — York lioentycn Society (in 
affiliation Tivith The Kerv York Academy 
of Medicine). Presentation of cases. 

IT Papers of tlie evening — a] The im- 
portance of field distribution measure- 
ment, Lillian E. Jacobson, M.,‘\. (by 
invitation). Discussion, Myron JI. 
Schwarzchild, M.A. (by invitation) ; 
b] Goldfisb ns a biological test object 
in roentgen therapy, F. P. Ellingcr (liy 
invitation). Discussion, Giacomo Failla, 
D.Sc. (In' invitation) ; c] Roentgen 
therapy in leukemia; survival per(f^? 
and reaction of spleen and nodes, Lticicn 
M. Pascucci (b}' invitation). Discussion, 
Ross Golden; d] Roentgen therajiy of 
cancer of the lung; increase in survival 
period, William V. Tenzel (b\' invita- 
tion). Discussion, Harry AVessler (by 
invitation); cJ Pulmonary and skeletal 
metastases from cancer of the kidney, 
prostate and bladder, Jacob R. Freid; 
f] Treatment of cancer of the ovary, 
James A. Corscaden (by invitation), 
Clara Okrainetz (by invitation). U Ex- 
ecutive session. 

May 23 — iTgio York Pathological Society 
(in affiUation with The New York Acad- 
emy of Medicine). Case reports — a] A 
case of extragenital chorioepitlielioma 
in the male, Houston W. Shaw (by in- 
vitation) ; b] A case of massive uroli- 
thiasis following massive heparin-sulfa- 
pyridine treatment, Arthur Schifrin. 
H Papers of the evening — a] Experi- 
mental aspects of heparin-sulfapyridine 
in massive urolithiasis, William Anto- 
pol; b] Color photography at the au- 
topsy table, with case illustrations, 
Jacob Werne, Hans Freivogel (by invi- 
tation), Charles Breedis (by invitation). 
1i Executive session. 
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FEATURES AVHICH SUGGEST PUBLIC HEALTH 
CONSIDERATION OF RHEUMATIC FEVER* 

Homer F. Swift 

Mcml)er of The Rockefeller Iimitutc for Medical Research 


HIS symposium is a part of an effort of the New York 
Heart Association to focus attention on the public 
health aspects of rheumatic fever and rheumatic heart 
disease. About twenty years ago, at the time of the 
founding of this Association, two points of view were 
discussed concerning the functions of such an organization: first, edu- 
cational, to inform the profession and lay public about the importance 
of the problem of heart diseases with the object of enlisting assistance 
in setting up institutional care; second, investigative, to study the nature 
of the problems imposed by various affections of the heart. \Vhile the 
first objective has not been lost sight of, witness the work of the Asso- 
ciation of Cardiac Clinics, the second has consumed relatively more 
thought and energy. Indeed, it is now obvious that the two are mutually 
cooperative. By establishing a common nomenclature, and developing 
uniform criteria for diagnosis, hundreds of physicians interested in heart 
diseases have learned to speak a relatively uniform language. As an edu- 

• Introiiuclion to the Symi*o>ium on Rheumatic Fever, New York Heart A«^>‘OCtation 
Heart Committee of the New York Tuberculosis, and Health Association 
Scienlihe Session at The New York Academy tA Medicine, March 26, 1940 
(From the Ho<i*ital of The Rockefeller In>iiiute for Medical Rocarch) 
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Taiii-i: I 

posrnOxX of heart disease among first three causes of death 

IN NEW YORK CITY AND NEW YORK STATE— 1938 


Age 

Males 

Females 

New York City 

Rest of State 

New York City 

Rest of State 

5-14. 

2nd 

X 

1st 

1st or X 

15-19 

1st 

2nd 

2nd 

3rd 

20-24 

2nd 

('2nd 

2nd 

3rd 



J or 



25-34 

3rd 

1^3 rd 

2nd 

3rd 

35-39 

2nd 

2nd 

2nd 

2nd 

40-44 

1st 

1st 

2nd 

2nd 

45-59 

1st 

1st 

1st or 2nd 

1st or 2nd 

CO-74 

1st 

1st 

1st 

1st 

75-84 

1st 

1st 

1st 

1st 

85 and over 

1st 

1st 

1st 

1st 


X — Not included in list of first three causes. 


cational measure, the influence of this book alone^ has justified that 
phase of the Heart Association’s function, for its wide adoption has 
made us more conscious of the many kinds of heart diseases with which 
we have to deal and the necessity for formulating programs peculiar 
to each kind. iMoreover, these commonly used criteria applied to uni- 
form and continuous histories by many cardiologists have made possible 
a collective type of investigation, supervised by the Research Commit- 
tee, which now enables us to trace the average life history of various 
cardiac diseases with a degree of probability much greater than two 
decades ago. Because so much attention has been paid to rheumatic fever 
and rheumatic heart disease in so many different places, it now appears 
that the time is ripe for focusing more attention on the first of the 
objectives. 

Interest in cardiac cripples, particularly children with rheumatic dis- 
ease, is now being evinced by so many public and private agencies that 
it is important to take stock of our present position, utilize our accumu- 
lated knowledge and project our work so that we may not only institute 
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TAiii-r, II 

IJELATIVE MOUTALITV THOM VAIUOUS IXFEC'l'lOrS niSKASi:S 



j New York Citv J 
1!)3S ■ 1 

Philadclpliia | 

193(5 j 

New York Citv 
1930-1939 


1 Number 'Hate pen 

[ j 100,000 1 

Number 

Hate per 
100,000 


Whoopinp Coupli 

10.j 

1.10 

30 

1.5 

120(5 

Epiticinic Mcninpitis 

53 

0.7 

2(5 

1.3 

1381 

Mcaslc.s 

•12 

0.5(5 

15 

0.7 

813 

Diplithcria 

2(5 

0.35 

10 

0.5 

992 

Scarlet Fever , . 

17 

0,23 

t 

0.4 

591 

Polioiiiyclitis 

4 

0.05 

0 

0.1 

(593 

Total 

247 

3.29 

90 

4.5 


lllicmnnlic Heart Disease 

058 "I 





Rlieunintic Fever . , . 

147 ) 


357 

17.G 


1 

Tot»I 

1105 

14.7 




Tiil>crciilo.sis all forms 

3833 

50.3 

1.349 

CGA 



good therapeutic procedures, but also continue to gather information 
by means of which we can criticize both our individual therapeutic and 
public health programs. 

Among the numerous arguments that may be advanced in urging 
public health consideration of a disease, there may be mentioned: (i) 
The size of the problem, both absolute and relative to that of other 
diseases receiving the attention of public health authorities; (z) The 
nature of the disease; (3) A review of measures which have been applied 
elsewhere for meeting some of the indications for treatment. 

She of the Froblau. The absolute number of individuals with rheu- 
matic heart disease cannot be stated, for we lack statistical data based on 
compulsorv notification, except in three small Scandinavian countries. 
.Moreover, in the analyses of vital statistics, the catCETorics covering 
cardiac diseases are based on anatomical rather than etiologic criteria. 
Recently, efforts have been made to have the etiologic background 
entered on death certificates; and analvscs of these certificates is vieldina 
useful information. It is also possible to applv knowledge concerning 
age-linked etiological characteristics to available vital statistics and thus 
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arrive at some approximate figures. Finally, data collected by various 
agencies of the New York Heart Association are available. While the 
problem is world-wide, it seems desirable to limit our discussion chiefly 
to our local conditions (Table I). 

An extract from the first three causes of death in this State and City 
in 1938” shows how relatively large is rheumatic carditis among the 
death-dealing diseases, for it may be safely assumed that most of the 
cardiac deaths in the first three decades have rheumatic fever as a back- 
ground; and also, as indicated later, that in the fourth and fifth decades 
this infection is an important contributor to the total cardiac fatalities. 

More locally, the comparative death-dealing capacity of rheumatic 
fever and rheumatic heart disease is strikingly brought out by analyses 
presented in Table II. In the year 193 8®, in New York City, the six com- 
mon reportable diseases all together caused less than one-fourth (22%) 
as many deaths as v^ere reported as due to rheumatic fever and rheu- 
matic heart disease.^ Nearly the same proportion (25%) was reported 
by Hedley® in Philadelphia in 1936. Only two of these diseases, whoop- 
ing cough and meningitis, over a period of ten years caused as many 
deaths as did rheumatic fever and rheumatic heart disease in the single 
year 1938. Rheumatic fever was reported as responsible for more than 
one-fourth as many deaths as tuberculosis, in both New York and Phila- 
delphia, and it is highly probable that the reported rheumatic cardiac 
deaths fell far short of the actual number. 

The crippling disease with which rheumatic fever may be compared 
is poliomyelitis. In the ten year period, 1930-39, there were in New 
York Cirv’-, 7811 cases and 693 deaths; but this includes two epidemics, 
1931 with 4138 cases and 504 deaths and 1935 with 2054 cases and 91 
deaths.^ This disease properly has elicited wide public interest. Large 
funds have been raised for care of its victims and investigation of the 
disease. Because it is reportable, reliable knowledge concerning its in- 
cidence can be obtained. The attitude of the laity and public health 
officials over many years past toward rheumatic heart disease is in strik- 
ing contrast, even though every year there are more nev'- cases and 
many more deaths than in the local large epidemics of poliomyelitis. 

Moreover, the problems of crippling incident to poliomyelitis and 
rheumatic fever present quite different features. In poliomyelitis, the 
ma.ximal damage is inflicted with the first attack; in many instances there 
is a tendency tov^ards recovery; and one attack confers an immunit)’’ to 
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Table IH 

RELATIVE INCIDENCE OF FATAL HEART DISEASE (RHEUMATIC) 
IN VARIOUS CITIES OF NEW YORK STATE AND NEW JERSEY, 
IN AGE GROUPS 5-24 


New York 

New Jersey 


90-95 


90-95 


Rates per 100,000 


Rates per 100,000 

Cities over 100,000 

Age 5-24 

Cities over 100,000 

Age 5-24 


1930-1932 


1930-1932 

Buffalo 

40.3 

Paterson 

29.8 

Rochester 

21.7 

Jersey Citv 

34.6 


20.8 

Newark (total) 

22.0 


22 2 

white 

1 

Albany 

23.1 

colored 

1 21.8 

23.5 

Yonkers 

24.3 

Elizabeth 

25.9 

New York City (total) 

28.0 

Trenton 

22.2 


27.2 

Camden 

18.2 

colored 

45.0 

! 



subsequent infection. In rheumatic fever, on the other hand, one attack 
seems to increase susceptibility, and while severe cardiac damage may 
be inflicted early, progressive rheumatic heart disease in children and 
young adults is generally an indication of continuing rheumatic infec- 
tion or of repeated attacks. The long-range problem is therefore not 
alone the treatment of a crippled organ, but the prevention of multiple 
attacks in people who are peculiarly susceptible to certain infections. 

The close parallelism among the various data in New York City and 
Philadelphia shows that the relative natures of the problems in this area 
are probably similar. It also seems likely that the incidence of rheumatic 
heart disease does not differ greatly in the several cities included in the 
Metropolitan area and in other cities of New York and New Jersey. 
This is indicated in data abstracted from Hedley’s recent analysis® of 
cardiac deaths in the United States among persons between 5 and 24 
years of age (Table III) . He correctly assumes that most of these deaths 
are attributable to rheumatic fever. Mfliere the rates have been analyzed 
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for the two racial groups, white and colored, that for the latter is al- 
ways higher, at times two to three times that for Mdiites living in the 
same cities. This is probably an example of the effect of an unfavorable 
economic environment upon the disease, although it cannot be stated 
with certainty whether the colored race may have a greater inherited 
tendency to develop rheumatic fever. 

Unfortunately, it is impossible to present figures covering rural pop- 
ulations in New York State and New Jersey. While the disease exists 
in rural areas, it is evident from an analysis of Hedley’s® figures in north- 
ern tier states that those states with a predominantly rural population 
have a distinctly lower rate than those with a large or predominantly 
urban population. 

Another way of estimating the mortality resulting from rheumatic 
carditis is to interpret the deaths reported from heart disease categories 
90 to 95, International Causes of Death, by applying to different age 
groups the etiologic ratios found for corresponding age-groups of car- 
diac patients during life. The results of such an analysis for New York 
State for 1938' are shown in Table IV. 

Such an analysis is obviously open to criticism, which requires con- 
sideration. The first objection is the validity of applying the etiologic 
distribution percentages of Wyckoff and Lingg.® They are the best 
available because they cover not only ambulatory clinic patients, but 
also those in private practice and in wards. It is of interest that rheu- 
matic fever was an etiologic factor in 42.7 per cent of their total cases, 
and the same disease was the etiologic background in 40 per cent of the 
total cases admitted to the New York Heart Association Clinics in the 
period 1932-39 (see Table V); therefore the total estimated etiologic 
effect of rheumatic fever on cardiac mortality is probably not far off. 
The chief question is one of age distribution, for on this rests a very 
important point in a public health program. Probably the number of 
rheumatic cardiac deaths estimated in Table IV, in the first four decades, 
is approximately correct. The number estimated in the next two age- 
groups appears on first glance too high, but further analysis indicates 
that approximately this number of older persons probably succumbed 
to rheumatic heart disease. For example, among 958 deaths recorded as 
due to rheumatic heart disease in New York City in 1938, only 560 
or 58.5 per cent were under 40 years of age; and among the 2114 esti- 
mated decedents in the same city and same year, 1230 or 58 per cent 
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Table IV 

TOTAL NUMBER OF DEATHS FROM HEART DISEASE— CATEGORIES 90-95 
NEW YORK STATE, IN AGE-GROUP 1-59 


Age 

Years 

New York 
City 

New York State 
(excluding 
New York City) 

See footnote 
below * 

Estimated Number Dead of 
Rheumatic Fever 

New York 
City 


Total 

Under 5 

16 

51 





5-9 

72 

113 

90 

65 

102 

167 

10-19 

277 

1 

424 

82 

227 

34.8 

1 

575 

20-29 

403 

600 

75 

302 

450 

752 

30-39 

751 

1138 

58 

■ 436 

660 

1096 

40-49 

2327 

3787 

29 

675 

1098 

' 1773 

50-59 

4539 

7714 

9 

409 

694 

1103 





2114 

3352 

5466 


* Per cent figures estimated on distribution of rheumatic fever as etioiogic factor of 
heart disease in various age groups by Wyckoff and Lingg.® 


Table V 

RELATIVE POSITION OF RHEUMATIC FEVER AS CAUSATIVE FACTOR 
IN AMBULATORY PATIENTS WITH CARDIAC DISEASE 
IN NEW YORK HEART ASSOCIATION CLINICS 


Year 

No. of Clinics 
Reporting 

N ew Admissions 

Percent 

Total 

Case Load 

If 40 Per Cent of Total 
Load Due to Rlieumatic 
Heart Disease 


Rlieimiatics 

1932 

51 

4318 

1915 

44.3 

1 

1 14,875 

5950 

1933 

49 

3975 

1735 

43.7 

15,314 

6125 

1934 

48 

3950 

1615 

40.8 

15,931 

6372 

1935 

50 

3911 

1588 

40.6 

16,454 

6581 

1936 

53 

3635 

1313 

36.2 

17,487 

6994 

1937 

54 

3620 

1390 

38.2 

18,043 

7217 

1938 

56 

4064 

1506 

37.0 

19,386 

7754 

1939 

60 

wB 

1543 

.39.0 

21,209 

3483 



■ 

12605 

40.1 
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were in the first four decades. In other words, in both groups about 42 
per cent of the total patients dying of rheumatic cardiac disease were 
over 40 years of age. Hedley"’ records that only 40 per cent of rheu- 
matic cardiac deaths in Philadelphia occurred in persons under 30 years 
of age, and in similar age distributions of those reported for New York 
City, for 1938, there were 39.4 per cent in the first three decades of life. 
All of these parallelisms emphasize the probability that rheumatic fever 
is numerically a very important causative factor in the cardiac deaths 
of late middle life, a phenomenon that is often obscured because a far 
higher proportion of cardiac diseases that occur in this age-period result 
from the ageing process. 

The cardiac disease-inducing potentialities of rheumatic fever may 
be illustrated in another way. 

In the eight-year period, 1932-1939, 12,605 patients with rheu- 
matic heart disease were admitted to the cardiac clinics of the New York 
Heart Association, an average of 1575 per year.'* A breakdown of the 
figures from which these data are summarized shows that roughly half 
were children and the rest adults. They comprised 40 per cent of the 
total cases admitted. If the same proportion of total case-load had rheu- 
matic fever as an etiologic factor, the number of rheumatic cardiac 
patients treated each year in these clinics would have been between 
6000 and 8000. Had this number of cases existed over many previous 
years, which is highly probable, a total estimation of 2000 rheumatic 
cardiac deaths per year for the entire city would not seem too high; 
for we must recall that the figures shown in Table V represent only 
New York Heart Association clinic patients, and exclude those patients 
seen in other non-member clinics, private practice and in hospitals. 
Numerically, therefore, it seems no exaggeration to state that rheumatic 
fever and rheumatic heart disease comprise one of the major public 
health problems. 

N attire of the Disease: While this is not the occasion to discuss ex- 
tensively the various theories concerning the etiology of rheumatic 
fever, there are some fairly well-established features that must be con- 
sidered in their public health aspects. It acts like an infection; and insofar 
as heart disease is concerned, it is chronic in duration. Moreover, the 
development of progressive cardiac damage over a number of years in 
the majority of cases is conditioned by repeated attacks or relapses of 
the rheumatic infection. This is well-established statistically in children 
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and adolescents; but it is noteworthy that about three-fourths of pa- 
tients under forty years of age who succumb to rheumatic heart disease 
have histopathological evidence of active rheumatic inflammation in 
their hearts.®’^® Obviously, scars in the valves, myocardium, pericardium 
and in the blood vessels must play an important role in heart failure 
because of the resulting disturbed physiological set-up, but the extent 
of these anatomical handicaps, in turn, is often conditioned by the num- 
ber of attacks of rheumatic fever. The importance of affording as much 
rest as possible to inflamed organs is recognized as a general therapeutic 
indication; and there are several experiments indicating that normal phy- 
siological activity may play a pathogenic role in injured organs;”’'"’^® 
and degrees of physical trauma, such as sligltt tapping that \tmuld have 
no appreciable influence on normal tissue, can lead to extensive scarring 
of slightly inflamed structures. It is interesting that the frequency with 
which the four heart valves show chronic changes runs parallel to the 
various degrees of physiological trauma to which they are respectively 
subjected. While the heart cannot be put completely at rest, measures 
are clearly indicated that will reduce the work to the minimum so long 
as there is evidence of active infection. Every reduction of ten beats 
per minute results in a total saving of about 14,000 beats per day. There- 
fore, both to favor the overcoming of infection as well as to spare an 
inflamed organ, facilities for prolonged rest should be extensively pro- 
vided. 

There are some definite factors which appear to favor the onset of 
rheumatic fever and the appearance of recurrences. Urbanization, with 
its crowding and great tendency to spread infection, appears to increase 
the incidence of the disease. Numerous studies indicate the relatively 
greater frequency with which the poorer classes of society contract 
rheumatic fever; and the close proximity of these people, one to the 
other, favors the spread of those types of respiratory infections which 
arc conducive to rheumatic relapses. The relative role of these common 
environmental features, and of a possible hereditaty tendency to develop 
the disease have not yet been determined in analyses of the tvell-estab- 
lishcd family incidence of rheumatic fever. The poorer diets on V'^hich the 
underprivileged subsist doubtless render them less resistant to infections. 

This brings up the question of the type of infection that rheumatic 
fever appears to represent. A^Tile no single etiologic agent has been 
definitely established, it is safe to state that by combining the results of 
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bacteriological cultures of the upper respiratory tract^^ with those ob- 
.tained from serological reactions,^® there is convincing evidence that 
recent hemolytic streptococcal infections exist in well over 90 per cent 
of patients Muth rheumatic fever. These streptococcal infections occur 
primarily a few days to three or four weeks before the onset of the 
rheumatic symptoms, and are at times so mild that their presence can 
only be detected bacteriologically. In epidemics of rheumatic fever 
among school boys or army and navy recruits,^' the contagious element 
seems to be closely connected with the precursory hemolytic strepto- 
coccal respiratory infections; and in epidemics of relapses among pa- 
tients convalescing from rheumatic fever, the spread of the disease from 
patient to patient can be traced through the spread of streptococci, 
often of a single serological type.^® It is quite obvious that only a frac- 
tion of patients who suffer hemolytic streptococcal infections develop 
rheumatic fever; and many patients convalescent from this disease con- 
tract hemolytic streptococcal respiratory infections without showing 
evidence of a recrudescence of their rheumatism; nevertheless, the con- 
nection between rheumatic fever and streptococcal infections is so inti- 
mate that it can be safely predicted that, could rheumatic subjects be 
completely protected from this type of bacterial infection, the incidence 
of relapses and of progressive heart disease would be very materially 
lessened. As a direct corollary, the building up of resistance against 
infection and the shielding of these particularly and peculiarly suscepti- 
ble subjects from this specific respiratory infection becomes an object of 
public health interest. Whether the problem will eventually be solved 
by hygienic measures, by immunological techniques, or by chemopro- 
phylaxis is for the future to decide. 

On the other hand, there seem to be some definite indications that 
can be met from our present-day conceptions concerning the nature of 
this disease during its active stages, and they may be summarized as fol- 
lows; To build up the patient’s resistance against infection; to provide 
prolonged rest and thus reduce to the lowest possible level the damage 
to inflamed organs such as the heart and blood vessels; to regulate exer- 
cise carefully so that a diseased organ may be slowly restored to its most 
effective physiological capacity; to provide suitable education in a 
psychologically proper atmosphere. The chronicity of the disease points 
to the probabilit)' of sanatorial care as being the most satisfactory to 
meet these indications. 
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The experience of the London Rheumatism Schemed® which has 
been slowly developed over a period of fifteen or twenty years indicates 
that adequate sanatorial and convalescent home treatment for most chil- 
dren with rheumatic fever or active rheumatic heart disease will mate- 
rially lessen the incidence of permanent heart disease among these 
patients. For example, in a ten-year period the incidence of acquired 
heart disease among the school population of London fell from 2 per 
cent to 0.8 per centd” and there has been a very marked diminution in 
the number of chronic cardiac invalids among the school children. To 
make available an average of six months institutional treatment for rheu- 
matic children, London provided between 900 and 1000 beds, a ratio of 
one bed for each 550 of the school population. Were a comparable 
number of beds provided for this purpose in New York City, about 
1750 beds would be needed. To meet this indication there are now 
between 300 and 400 beds all supported largely by private philan- 
thropy, but helped by public funds; and the educational facilities are 
provided by the school authorities. There is no official central agency 
for the super^dsion and aftercare of these children, or for the gathering 
of statistics as to the ultimate fate of patients treated in this ideal way, 
compared with those who receive the usual home and dispensary care. 
The Convalescent Care Committee and the Research Committee, in 
collaboration with many of the Out Patient Cardiac Clinics of the New 
York Heart Association, are attempting to supervise this work and to 
learn of the ultimate effects of the various treatments, but at best only 
a fraction of the total load can be covered by existing committees and 
machinery. 

If we accept as proper treatment an average of six months of institu- 
tional care, it is evident that existing facilities are far from adequate; for 
in a single year, 1934, among about 2100 children with heart disease who 
were in the wards of the various New York City hospitals, about 85 
per cent or 1855 patients remained in the wards less than two months.-® 
Indeed, it is both unfair to these hospitals and to the children to ask that 
these institutions, which are arranged to care for acutely ill patients, 
should try to provide adequate care for the chronically sick. Economi- 
cally, the cost per day in sanatoria is less than one-half of that in general 
hospitals; better care can be provided; and better prophylactic measures 
can be enforced. The economic effect of preventing progressive heart 
disease in these patients can hardly be measured. 
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The provision for institutional care of rheumatic children is only one 
phase of a large public health problem which this disease imposes, but 
it seems to be the most promising place to start, because arrest of the 
infection in its earlier stages would appear to be a sound prophylactic 
measure in respect to progressive heart disease. It is poor business to 
care for a child for a certain period and then precipitate him back into 
an environment M’here he is liable to suffer a relapse, without attempting 
to change that environment. Such changing entails educating his family 
as to the nature of the problem and enlisting their cooperation in in- 
stituting better hygienic conditions; it may entail the provision of better 
housing; it may even demand that the child be moved more or less 
permanently to a suitable foster home until he reaches a time of life 
when he is less liable to rheumatic relapses. Many agencies would be in- 
volved in a broad gauge program: physicians especially interested in the 
problem; hospitals and dispensaries; sanatoria and convalescent homes; 
foster homes; public welfare agencies; housing authorities; school au- 
thorities; and departments of health. To cobrdinate the efforts of all of 
these agencies would be the function of a properly conceived public 
health program, which would embrace not only the care of rheumatic 
children, but of adults with rheumatic heart disease; and combined with 
it all would be the gathering of adequate statistics over many years, so 
that eventually it would be possible to evaluate accurately the effect of 
the whole program and of its component parts.* 
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from the onset of the primary rheumatic attack until the fatal episode, any worthwhile program must 
be projected on a very long-term basis; hence it is roost important to begin collecting vital statistics 
on as e-xtensive a scale as possible. 
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CLINICAL ASPECTS OF RHEUMATIC FEVER 

IN ADULTS* 

Ir\tng R. Roth 

Pliysician-in-Charge, Cardiac Clinic, The Mount Sinai Hospital 


HE clinical aspects of any disease may be said to comprise 
a group of features which in the aggregate tend to 
identify it as a clinical entity. Some diseases are simple 
enough in that they have certain pathognomonic fea- 
tures which identify them immediately, while in others 
the pathological involvement may be so widespread and the clinical 
manifestations so complex and protean in character as to make it well- 
nigh impossible ever to be certain of their true character, except by 
careful sifting and eliminating similar diseases or, more often, by a final 
anatomic investigation. In the case of rheumatic fever in adults, which 
is essentially the same as rheumatic heart disease in adults, the clinical 
picture has such a multiplicity of components and so many elusive fea- 
tures as to render its clinical appraisal one of the major problems in 
medicine. 

Of course, it might be said that every one’s own problem is a major 
one unto himself and that the degree of one’s own interest largely de- 
termines the magnitude of the problem. However, in the matter of 
rheumatic fever, those familiar \vith its natural history will concede at 
once that, although the juvenile stage of this disease presents numerous 
perplexing problems, and, while there is a period of quiescence, a sort 
of a lull, as it were, during adolescence and young adulthood, when 
carried over to middle age, rheumatic fever leads to problems entirely 
new and peculiar to this age period alone. 

By way of gross comparison, if rheumatic fever, as has been pointed 
out, manifests itself in childhood as a chronic, protracted illness with 
recurrent acute episodes of a fulminant nature, it might be added that 
in the adult its manifestations are largely those of the damage arising out 
of the inflammations of earlier years. So that, if in the child clinical fea- 

* Read March.. at The New York Academy of Medicine in the Symposium on Rheuniat:c 
Fever. or'''v a scby the New York Heart As;ociati.,n 
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tures of infection seem to dominate the picture, in the adult, especially 
at middle age, it is essentially or in a large part, the circulator)^ insuffi- 
ciency that engages our attention. \\*hile in the child, rheumatic fever, 
by virtue of an overwhelming infection ma)’- at times be the direct cause 
of death; in the adult, it is circulatory failure that generally leads to fatal 
termination. 

It would seem then that in children our primary task would be to 
check infection and, as far as possible, prevent recurrent episodes in tlie 
hope that the resulting damage would be minimal. In the adult on the 
other hand, \ve are confronted with the problem of sustaining adequate 
cardiac compensation and preventing, as far as possible, a complete cir- 
culatory breakdown. 

From the foregoing gross comparison and from the diagnostic and 
therapeutic hints which it reveals, it would seem apparent that the adult 
rheumatic cardiac does indeed present problems of major importance 
and that, therefore, any discussion of the clinical aspects of rheumatic 
heart disease in adults should be considered not only for its academic 
interest but also for its practical aspects. Actually, adequate manage- 
ment of these patients presupposes a reasonable familiarity with at least 
the cardinal clinical aspects of the disease as it manifests itself in adult 
life. In this connection, one must be aware also of the fact that in the 
adult rheumatic cardiac it is not the disease alone that determines the 
clinical picture. Certain environmental factors, personality equations and 
accompanying pathological and abnormal physiological states contribute 
appreciably to its complexity. 

Tile following seem to be the cardinal determining factors in the 
ultimate clinical picture of rheumatic heart disease in adults: (i) An 
offending agent, rheumatic fever, which, in one form or another, has 
persisted in its onslaught for many years. (2) A damaged circulation 
which, in the course of years, has been leading to an ever decreasing 
capacity for self expression. (3) An emotional trend which, because of 
blasted hopes and repeated anxieties, is heading for final frustration. It is 
the resultant of these that ultimately constitutes the clinical aspects 
of rheumatic heart disease in adult life. 

To portray in some measure of detail the clinical aspects of the dis- 
ease in adults, it is helpful to consider them in subgroups based roughly 
on age periods. The third, fourth and fifth decades, for instance, offer a 
convenient grouping. Young adults below 30 years of age, not unlike 
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adolescents, tend to follow the juvenile pattern. Their acute rheumatic 
episodes arc probably an c.\pression, at greater intcn’^als, of the recurrent 
acute features of the disease, as we meet them in childhood. Their 
cardiac lesions are of the same general type, often multiple; yet, \t'hcn 
free from infection, their hemodynamic disturbances in spite of ad- 
vanced valvular defects are minimal. Their heart action is not particu- 
larly disordered and, generally, they are not suffering from any trouble- 
some accompanying diseases. 

In the adult of middle age on the other hand, the clinical picture 
changes entirely and at times quite abruptly. This dramatic change is 
due, not alone to the infection and not alone to the heart disease as 
such, but often to certain accompanying conditions which middle age 
imposes upon the human economy. 

In attempting to portray the clinical aspects of rheumatic heart dis- 
ease in adults, it is convenient to follow the diagnostic patterns of the 
New York Heart Association as set forth in its Criteria. In doing this, 
we may inquire successively into (i) the behavior of the etiological 
factor, rheumatism, (2) the type of anatomic defects, (3) the type of 
disordered heart action, (4) the degree of functional capacity, and (5) 
the more common accompanying conditions that make up the complex 
clinical pattern of adult rheumatic heart disease. 

As to the nature of rheumatic fever in adults, it has long been held 
that the disease is preeminently polyarthritic, in contradistinction to that 
of children where it is said to be essentially carditic. This distinction is 
probably more apparent than real. At any rate, it may be challenged on 
several grounds. 

In the first place we must admit that our familiarity with the be- 
havior of rheumatic fever in adults, as compared to our knowledge in 
the case of children, is limited indeed. Not many years ago we held 
similar erroneous notions about children. Rheumatic fever meant joint 
disease, polyarthritis. However, as a result of diligent and extensive 
study for the past rwo decades on groups of children under continuous 
observation from the hospital ward to the convalescent home, to the 
out-patient clinic, to the school room and into the home, we have 
learned that, as a matter of fact, the natural history of juvenile rheu- 
matism is entirely different than what we had supposed it to be. ^Ve 
have learned that the disease is actually chronic, often smoldering for 
months or even years, and that the acute recurrent flares constitute only 
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a part of the picture. Polyarthritis, \vc have learned, though at times 
severe, may at other times be quite mild or not in evidence at all, and 
yet the disease may be making serious inroads and creating extensive 
damage. 

In adults, not having had the same opportunities for group study, 
\vc are seemingly not familiar with the whole disease. This may be due 
in part to our limited solicitude for adults as compared to children, but 
mainly perhaps because the adult, having greater responsibilities, will 
not permit himself to be institutionalized unless he is actually incapaci- 
tated by a very painful arthritis or a distressing carditis and therefore is 
generally not available for uninterrupted observation on a scale that 
children afford. So on this ground alone, we might hesitate to accept 
polyarthritis as the representative clinical pattern of adult rheumatic 
fever. 

Furthermore, in adults we arc often confronted by another disease 
characterized by severe polyarthritis, which may easily be confounded 
with rheumatic fever. I am, referring, of course, to rheumatoid anhritis. 
The two diseases have so many points of similarity that a differential 
diagnosis is at times t\^ell-nigh impossible and one disease may easily 
pass for the other. 

This is especially true in young adults. The average age at onset 
of rheumatoid arthritis is between 30 and 35 years. This is an age 
when acute flares of rheumatic fever are not yet uncommon and when 
there is still a possibiiit)’’ of an initial rheumatic affection. This is true 
especially of persons who have migrated from a different climate. 

The possibility of a confusion in diagnosis becomes the more appar- 
ent if we realize that both rheumatic fever and rheumatoid arthritis 
may have the same prodromata, the same acute onset with migrating 
joint pains, and that both have a leukocytosis and an increased sedi- 
mentation rate. Competent observers^ have emphasized that although 
the differential diagnosis may at times be quite obvious, nevertheless, the 
two diseases sometimes present syndromata that are surprisingly similar 
and that thev do lead to confusion in differential diamosis. 

• w 

There arc those, of course, who maintain that we have a reliable 
means for differential diagnosis in the electrocardiogram. This too, 
although helpful, is not at all infallible. It cannot offer an ultimate 
criterion. In fact, at times it may even lead us into a sort of circular 
reasoning. If the differential diagnosis is doubtful and the electrocardio- 
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gnini happens to be normal, we naturally lean toward the diagnosis of 
rheumatoid arthritis. After we have accumulated a series of such cases 
we arc apt to generalize and draw the conclusion that the electrocardio- 
gram in rheumatoid arthritis is normal, although our judgment in 
arriving at the clinical diagnosis of rheumatoid arthritis was initially 
based upon the fact that the electrocardiogram was found to be normal. 

At this point it may be added that the electrocardiogram may not 
be taken as the sole criterion in any case of heart disease in that it need 
not be abnormal even in the presence of a carditis. On the other Iiand, 
in adults in particular, it may be abnormal without a carditis. Conse- 
quently, having no dependable ultimate criteria, a certain number of 
cases of rheumatoid arthritis of younger adults will be inadvertently 
included and the clinical tradition that the polyarthritic syndrome repre- 
sents adult rheumatic fever will be perpetuated. 

Adult rheumatic fever undoubtedly has its smoldering stages too. 
This has been impressed upon us more and more in recent years. Patients 
who have died from v'hat was believed to be chronic heart failure, with- 
out any clinical evidences of rheumatic activity have been proven at 
autopsy to have active carditis. Still others in whom a rheumatic affection 
^vas not even suspected but who were believed to have had, for instance, 
auricular fibrillation from arteriosclerotic heart disease, have been found 
at autopsy to have active smoldering rheumatic carditis. The following 
is a brief description of such a case. It is recorded to illustrate how 
utterly elusive an active rheumatic carditis may at times prove to be 
in an adult. 


A male patient, 57 ycar.s of age, was admitted to the cardiac clinic of tltc 
Mount Sinai Hospital (10/17/38) because of fati^ie and dyspnea of two years 
duration. The past history included “typhus” fever in childhood, otitis media 
at 21 years and a “chronic coujrh” for approximately 35 years. He was rejected 
for life insurance at the age of 50 years. 

One year prior to admission to the clinic he had a “collapse” accompanied 
by profound dyspnea. The attending physician's diagnosis was “heart disease 
and high blood pressure.” 

Examination on admission revealed a moderately dyspneic middle-aged 
patient with a rapid irregidar heart action and a blood pressure of 210/lW. 
Auscultation failed to disclose any clear-cut evidence of a valvular defect. 
The following diagnostic pattern was recorded: 

A. .Arteriosclerosis, hypertension 

B. Cardiac enlargement 

C. -Auricidar fibrillation 

D. Circulatory insufficiency 

.Accompanying condition, transitory glycosuria. 
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Repeated observation for an entire year revealed no further information. 

He complained repeatedly of dyspnea, orthopnea and nocturia. Occasionally 
he was troubled with intermittent claudication. His blood pressure ranged from 
170 to 235 systolic and from 90 to 115 diastolic. 

On 11/19/39 he Irad a sudden seizure of severe low substernal and epigastric 
pain which later involved the umbilical region. Though the pain was agonizing 
at first, there was some spontaneous relief as a result of which the patient hesi- 
itated to apply for hospital admission for two days. 

On admission the dramatic picture of mesenteric embolization was evident 
and prompt operation with extensive intestinal resection was performed. The 
patient died fourteen hours after operation. 

Autopsy revealed a large embolus in the superior mesenteric artery and 
small thrombi in the left auricle. Examination of the heart revealed, “chronic 
and acute interstitial mitral valvulitis.” 

As to anatomic defects and abnormalities in the physiology of the 
circulation in adult rheumatic cardiacs, it may be said that the younger 
adults, those below 30 years, present a fair cross-section of the later 
stages of juvenile rheumatic heart disease. A large number of these have 
multiple valvular lesions, aortic and mitral which, as we shall see, is 
not quite true in older age groups. These are survivors, as it were, in a 
sense that their rheumatic fever has been relatively dormant and that 
their hemodynamic alterations have not yet produced the wear and tear 
which in the older age groups definitely contribute to ultimate circu- 
latory breakdown. 

The rate and rhythm of the heart in young adults do not differ 
appreciably from those of children. Rapid heart action is the rule. 
Irregularities are few. Auricular fibrillation except as a terminal event 
is uncommon. 

The members of this age group, when free from infection, often 
carry on vigorous physical activities and their circulatory capacity is 
such that they can successfully combat another bout or two of an 
acute carditis. Heart failure, except again as a terminal event, is not 
common among them. 

Emotionally they are a mixed group. Some are very hopeful and 
try diligently to establish themselves. Some strive to acquire training in 
craftsmanship; others aim at professions. The amount of energy some 
of these young adult rheumatic cardiacs display in their attempt to 
gain a foothold is truly amazing. On the other hand, there are those 
who, either because of a wrong choice of occupation or because having 
tried and having failed as often, just cannot reach their aim and begin 
to show signs of frustration. Still others, having consummated marriages 
under a false pretense, in that they have not disclosed the nature of their 
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affliction to their mates, labor under a perpetual sense of guilt and live 
in constant fear of exposure. Emotional factors such as these lead to a 
disorganization of what otherwise might have been an orderly life. 
Anxieties soon appear, symptoms begin to multiply, physical findings 
become colored and the clinical picture turns into a complex jumble, 
the appraisal of which becomes difficult and will tax the ingenuity of 
the most seasoned clinician. 

Naturally, in many of these young adults, smoldering rheumatic 
fever is suspected and blood counts, sedimentation tests, x-rays and 
electrocardiograms begin to adorn profusely the clinical chart. How- 
eyer, a satisfactory appraisal of symptoms and signs is almost impossible 
until one realizes that in young adult rheumatic cardiacs, strong emo- 
tional components enter into the clinical picture of the disease. 

Patients between 30 and 40 or, better still, those beyond the age 
of 40, present an entirely different pattern. Among the anatomic lesions 
in this group, aortic valvular disease is not so common. Mitral disease 
(stenosis and insufficiency) is the predominant lesion. This probably 
means that those with the combined aortic and mitral lesions have by 
this time largely disappeared from the scene. Furthermore, in this group 
auricular fibrillation is a common disorder of the cardiac mechanism. 
At this stage also the altered hemodynamics which have been operative 
over many years, have wrought havoc with the circulation. Passive 
congestion of the lungs with its attending breathlessness, embarrassment 
of the right heart, tricuspid incompetence, enlargement of the liver and 
peripheral edema begin to appear. Many of these patients are on the 
brink of heart failure or, in and out of it, as it were. Their functional 
capacity is low and on the decline. As has been pointed out, many of 
these older patients undoubtedly harbor active rheumatic fever of a 
smoldering type. There is reason to believe that, when they lapse into 
auricular fibrillation, they do so commonly as a result of a subclinical 
or smoldering rheumatic activity. 

The emotional sphere of the middle-aged rheumatic cardiac is also 
a troublesome one. There is a group, for instance, in whom the meno- 
pause has colored the clinical picture. In others we encounter hyper- 
tension as a distressing accompanying condition. Both these conditions 
are characterized by emotional instability and vasomotor imbalance. 
Besides these, there are any number of other emotional factors that 
plague the middle-aged rheumatic cardiac. 
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The all-embracing dilemma of an adult rheumatic cardiac who hap- 
pens to be the head of a family of minors and who begins to realize 
that his capacity for work is on the decline, is a familiar one. The 
influence on clinical symptoms of this type of mental anguish is too 
apparent to require emphasis. 

In order that this presentation may rest on a basis more substantial 
than mere clinical experience, I had collected from my clinic files, at 
random, a group of 105 cases of mitral stenosis with or without other 
valvular lesions. These were examined for initial major rheumatic 
episodes, clinical evidences of valvular defects and for disorders in 
heart action. They are listed in the accompanying table. 

ONE HUNDRED AND FIVE CASES OF RHEUMATIC VALVULAR DISEASE 
(Criferio7ij Pretieitce of Mitral Stenosis) 


Mitral 

Mitral Stenosis Sc 

Mitral Stenosis & Insuffic’y Normal 
Mitral Stenosis & Aortic S: Aortic sinus Auricular 

Stenosis Insuffic’y Insuffic*y Insuffic’y rhythm Fibrillation 


Age 

Number 

of 

Cases 

No. 

Per 

Cent 

No, 

Per 

Cent 

No. 

Per 

Cent 

No. 

Per 

Cent 

No. 

Per 

Cent 

No. 

Per 

Cent 

13-29 

23 

0 

0 

6 

26 

1 

4.4 

16 

69.6 

22 

95.6 

1 

4.4 

30-40 

41 

3 

7.3 

21 

51.3 

2 

4.8 

15 

36.6 

34 

83 

7 

17 

over 40 

41 

5 

12.4 

27 

65.6 

0 

0 

9 

22 

32 

78 

9 

22 


In approximately one half of these an antecedent major rheumatic 
episode could not be traced. As tvill be seen from the table, among 
those below 30 years of age (23 cases), sixteen or 69 per cent had com- 
bined mitral and aortic lesions. Auricular fibrillation was present in only 
one member of this entire group. In the age group between 30 and 40 
years (41 cases), fifteen or only 36 per cent had both aortic and mitral 
lesions and seven or 17 per cent of the group had auricular fibrillation. 
In the subgroup beyond 40 years of age (41 cases), only nine or 22 
per cent were found to have such multiple lesions and, in this age group, 
22 per cent had auricular fibrillation. 

This small group is not intended to serve as statistical evidence but 
merely as an illustrative sample to show that as age advances in adult 
rheumatic cardiacs, those having combined mitral and aortic lesions 
are gradually weeded out and that those with mitral lesions (stenosis 
and insufficiency) have the better chance of survival. It indicates, fur- 
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thcrniorc, rhnr the tendency to nuriciilar fibrillation rises rapidl)' beyond 
35 years of age. 

Prognosis in adult rheumatic cardiac patients is difficult to evaluate. 
Prognosis is unpredictable at best because the span of life in this group 
is not determined by the disease alone. Here, too, extraneous factors 
make their contributions. Although statistical studies indicate an aver- 
age life span of some 1 6 years after the discover)’’ of heart disease,- such 
studies fail to tell the whole story unless they specify the social, eco- 
nomic and racial character of the groups under consideration. It is a 
Avell-known fact that a sense of insecurity, attendant anxieties and the 
temperamental make-up of certain groups and individuals, interfere 
with prophylactic therap)’’ and tend to undermine health out of all pro- 
portion to the severity of the disease. Premature death on the one hand 
and longevity on the other are dependent in an appreciable measure on 
circumstances not strictl)’’ accountable on a cardiovascular basis. Two 
brief examples will illustrate this point: 

Cfisc I: .V young ivoinan, 30 years of age, witli a mitral .stenosis but no 
traceable antecedent major rlieiimatic episode claimed to bare enjoyed good 
bealtli, except for about a year, as far back as she could remember. Her mother 
had rheumatic valvular heart disease (mitral insufficiency) and one of her two 
children Avas in the throes of a smoldering rheumatic carditis with a well defined 
mitral valvular defect. This young Avoman’s temperament could best be dcscrilied 
as a cross betAVeen that of a highly bred race horse and a Avild cat. She aa’us 
exceedingly sensitive and jumpy, as if to break the barrier at any moment. 

At other times she Avould go into the Avildest of tantrums. She had reason.s, of 
course. Her husband having absconded, she lived Avith her invalid mother and 
had the added rcspon.sibility of caring for her sick child. Her income Avas un- 
certain in that it depended upon her ability to locate her husband from lime 
to time and to bring him before the domestic relations court Avbcrca stipend and 
a promise Avould be extracted from bim. 

This young Avoman had e.xperienccd repeated anxieties and bad Avcntliercd 
repeated" emotional storms, accompanied by severe pulmonary edema month 
after month for over a year. In one of these attacks she finally lost her life. 

Case II: .'V sixty-year-old Avoman AA'itb a well-defined mitral stenosis, auri- 
cular fibrillation and an advanced IiAimrtcnsion, Ava.s seen in an “emergency" 
because she bad a “weak spell" during a dental operation. She gave a clear-cut 
history of rheumatic fever at the age of 12 years, another at the age of M 
years," and a third episode at about 20 years of age. Each attack lasted 0 to 8 
Aveeks and AVas folloAved by an adequate convalescent jieriod. 

At the age of 25 years she Avas married, had tAvo children, lioth pregnancies 
and* deliveries having been uneventful. Her cliildren Avere reared with the aid 
of competent domestic help. Her husband died about IS years after their mar- 
riage and left her Avell-provided financially. 

The patient had no significant complaints up to about -tO years of age Aviicn 
she first experienced “palpitation." Examination rcve.aled “fibrillation.” She had 
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been under competent medical supervision throughout tlie years and slie car- 
ried on her limited duties without apparent discomfort. 

This patient displayed a remarkable degree of self-composure and an atti- 
tude of utter calm. Sbe spoke softly, walked cautiously and never complained, 
but often volunteered that “life has been good” to her. And so it was indeed, 
for she had a splendid home, a loyal family, adequate medical attention and 
a reasonable degree of financial security. She died at the age of 68 years from 
cerebral hemorrhage. She had lived a quiet, serene and comfortable life in spite 
of the fact that she had rheumatic valvular heart disease for at least 56 j-ears 
and auricular fibrillation for at least 28 years. 


These cases bear out the contention that heart disease as such, even 
if advanced and even though it be complicated by well defined hemo- 
dynamic disorders, does not necessarily determine prognosis. It is not 
the status of the heart alone, but rather the status or degree of adjust- 
ment of the whole person that determines it ultimately. 

The most convincing studies in this connection have been presented 
by Grant® who reported on looo cardiac patients under observation for 
a period of lo years. These were men of military age, rejected during 
selection for service, because of heart disease. Having been pensioned 
and having been placed under competent medical supervision by gov- 
ernment agencies, they had a reasonable economic security and con- 
tinuous medical care. Fully t\vo-thirds of those having rheumatic heart 
disease, some advanced, were still alive and comfortable at the end of 
the obsen'^ation period of lo years. 

Summary and Conclusions 

Rheumatic fever in adults does not seem to conform to a distinctive 
pattern and the polyarthritic picture suggested by hospital records is 
more apparent than real. At any rate, it does not represent the whole 
disease. Smoldering forms are not uncommon and it is this form that 
probably precipitates insiduous failures of the circulation. It is probably 
responsible also for auricular fibrillation in some cases. 

The anatomic lesions in the younger adults are generally multiple 
but, as age advances, those with combined mitral and aortic lesions are 
seemingly weeded out. Chances for survival seem best for those mTo 
have mitral lesions alone. 

Auricular fibrillation, except as a terminal event, is rare in early 
adulthood. However, as age advances, it soon becomes the dominant 
arhythmia and may be present in 20 to 25 per cent of patients past 40 
years of age. 
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Functional capacity in young adults is generally excellent in spite 
of multiple valvular lesions. At middle age or beyond, it is on the decline 
and heart failure is an ever present threat. 

Accompanying diseasqs arc of minor importance in the younger 
adult rheumatic cardiac. The greatest hazard is an acute rheumatic 
episode. At middle age, on the other hand, an accompanying hyperten- 
sion seems to be the most embarrassing complication. 

Emotional factors are present in both groups and color the clinical 
picture appreciably. Not only symptoms but also physical signs and 
in a measure even prognosis is influenced by them. They must be taken 
into serious account in any attempt to appraise the clinical aspects of 
rheumatic heart disease in adult life. 
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MANAGEMENT OF THE ANEMIAS IN INFANCY 
AND CHILDHOOD* 

Carl H. Saiith 

Assistant Professor of Clinical Pediatrics, Cornell University Medical College 


HE reawakening of interest in hematology following the 
discovery of the therapeutic use of liver in pernicious 
anemia was not without its influence in stimulating the 
investigation of blood diseases in infancy and childhood. 
It is the purpose of this presentation to discuss the man- 
agement of the blood diseases peculiar to infancy and childhood in the 
light of recent advances. Since a predominant characteristic of the blood 
reactions of childhood is the tendency to revert under stress to embry- 
onic blood formation, this discussion may start from that point. 



Fetal Blood Formation 


Blood formation occurs initially in the wall of the yolk sac and is 
then assumed by the mesenchymal cells throughout the human embryo. 
In the sixth week, the liver becomes the site of red cell multiplication 
and the spleen participates in this function by the end of the second 
month. In the second and third months, the thymus, mesonephros and 
the lymph nodes become additional sites of blood formation. While 
the bone marrow makes its appearance in the sixth week, it becomes 
actively engaged in hematopoiesis in the third month. During the course 
of fetal life aU of these organs manufacture blood cells with the major 
activity residing in the spleen and liver. The bone marrow at birth 
takes over the hematopoietic role of the liver and spleen but in infants 
and children, when the usual blood sites are strained, compensatory 
hematopoiesis occurs quite readily in the fetal blood forming organs. 
The potentiality of blood formation in extramedullary sites persists 
throughout life, although it is less likely to occur the further the indi- 
vidual is removed from early infancy. 


* From the New York Hospital and the Department of Pediatrics, Cornell University Medical College. 

* Presented February 2, 1940 at The New York Academy of Medicine in the Friday Afternoon 
Lecture Series. 
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The Bone Marrow in Ixfan'CY and Childhood 
Clinical Implications 

So active is the demand for blood cell formation in the infant and 
young child that all the bones arc filled with red marrow. At about 
seven years of age fat appears, which is grossly observed at puberty. 
It is only with the appearance of non-functioning yellow marrow that 
a potential reservoir is created for blood formation when the demand 
for blood regeneration is increased. In early infancy with the absence 
of reserve marrow, the need for increased blood formation arising from 
anemia due to infection or associated with specific blood diseases may 
necessitate the reactivation of extramedullary fetal sites. Beyond this, 
when there is need for further room for blood formation, the marrow 
expands by absorption and atrophy of bony trabeculae and of the 
cortex. These changes may be sufficiently marked to be visualized 
roentgenographically as are obser\'^ed in Cooley’s anemia, sickle cell 
anemia and acholuric jaundice. 

The encroachment upon the actively functioning marrow by leuko- 
blastic cells Y'ithin the inelastic bony skeleton accounts for the bone 
and joint pain encountered in some instances of leukemia in childhood 
w'hich makes the clinical differentiation from rheumatic fever so difficult.^ 
The roentgenogram, however, often throws light upon the underlying 
pathological process and discloses generalized or local rarefaction, focal 
areas of bone absorption and of periosteal elevation. In a study of the 
roentgenographic changes in childhood leukemia, Baty and V ogt” found 
in 70 per cent of their cases a narrow, transverse zone of rarefaction 
just proximal to the metaphysis of the long bones, most marked in the 
lower end of the femora and tibiae. This line may be obsen^ed in 
other conditions, but we have found it a valuable diagnostic aid, par- 
ticularly \vhen leukemic cells are not yet greatly increased in the periph- 
eral blood. 

He.matopoietic Factors in Treatment of Ane.mia 

In treatment it is important to remember that the erythrocyte- 
maturing factor found largely in the liver is required for the transition 
of megaloblast to normoblast. For the final maturation of the ery- 
throcyte iron, copper, vitamin C and thyroxin are probably necessarj’’ 
and for hemoglobin regeneration iron and copper are required. Cobalt 
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and manganese have also been shown to influence hemoglobin forma- 
tion but save for iron none of these metals appear in the hemoglobin 
molecule and probably serve their function as catalysts. In all age 
groups transfusion constitutes an important element in treatment of 
anemia by elevating the hemoglobin and red cells, relieving toxemia, 
reinforcing the supply of hematopoietic principles present in the plasma 
which control blood formation, and stimulating their normal pro- 
duction. It should be remembered that the completely functioning 
hematopoietic activities of the adult. are not present at birth but develop 
gradually. To maintain the balance between blood production and blood 
destruction, maturation and antihemolytic factors are gradually elab- 
orated by the infant and child and until this is accomplished dependence 
upon fetal stores may be required. It is conceivable, also, that in 
some infants the development may be slow, and when this is markedly 
retarded it may account in part at least for such conditions as are 
included in the syndrome of erythroblastosis fetalis. In accordance with 
this concept, when prothrombin formation is greatly delayed in the 
newly born, hemorrhagic disease occurs. It is possible that transfusion 
stimulates the production of these elements in the infant by acting as 
an accelerating force in the same manner that it hastens the develop- 
ment of the final blood groups in the young infant. It is possible that 
frequent transfusions of small quantities of blood may serve the purpose 
of stimulation more effectively than larger transfusions at longer 
intervals. 

Clinical classifications of anemia are usually based on the predom- 
inance of either decreased red cell formation or increased red cell 
destruction. It will be noted in this presentation that evidences of both 
deficient blood formation and increased blood destruction may be mani- 
fest in the same disorder, although one of these may dominate the 
clinical picture at a particular time. For that reason there are many 
anemias which do not yet permit of unequivocal assignment to a definite 
category such as can now be done with pernicious anemia or with the 
hypochromic anemia of infants. AVith Cooley’s anemia and in erythro- 
blastosis fetalis, for instance, there have been controversial claims as 
to classification and until a curative agent is available it will not be 
possible to settle this problem definitely. 

In now taking up the various blood disorders, I should like to point 
out that in the time allotted it will only be possible to emphasize the 
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highlights of their diagnosis and treatment since each of these has in 
recent years become the subject of extensive investigation. 

Erythrobl.-\stosis Fet.-\lis 

Among the blood dyscrasias of the newborn none has afforded more 
interest in recent years as regards diagnosis and etiology than the symp- 
tom complex of erythroblastosis fetalis. The diseases comprising this 
group consist of hydrops fetalis, icterus gravis and anemia of the new- 
born. Although they present a varied clinical picture, they are linked 
together by certain common features: namely, fetal type of extra- 
medullary hematopoiesis, abnormal numbers of nucleated red cells in the 
circulating blood, edema, jaundice, and the fact that successive new- 
born siblings may be affected by one or the other of these conditions. 
The gradation of one member of this group into another has been 
repeatedly demonstrated by cases of icterus gravis with severe edema, 
and by milder cases of this condition, which during the recovery phase 
are almost indistinguishable from congenital anemia. 

The prognosis of erythroblastosis fetalis is gravest when the signs 
of the disease are fully established at birth. Cases of hydrops fetalis are 
usually still-born or die soon after birth, although borderline cases with 
less extensive edema may sundve,'’ When the clinical and hematologic 
features of icterus gravis are fully established at birth, especially when 
the jaundice is severe, the outlook is more doubtful than if the disease 
develops in the course of the first few days of life. With earlier diag- 
nosis and prompter treatment, the mortality from this condition has 
been drastically reduced. 

The most satisfactory'^ treatment of this syndrome consists of trans- 
fusion of blood by the intravenous route. The amount of blood with 
most young infants approximates 20 cc. per kilogram of body weight 
for each transfusion. It is important to remember that this condition is 
self-limited and transfusions arc supportive in the sense that they tide 
the infant over the acute stages of the disease until normal blood forma- 
tion is established. A^'^hile repeated transfusions are usually required, 
the inter\'als bet\\'een them depend upon the clinical condition of the 
patient and the state of the blood. Experience has shown that it is un- 
necessar)’’ to attempt to maintain the high hemoglobin and red cell levels 
M'hich characterize the blood of the normal newborn. Icterus gravis and 
anemia of the newborn often follow a protracted course and counts 
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of 2.5 to 3.5 million red cells per cmm. have been found entirely com- 
patible with the well-being of the patients. Unless transfusions are care- 
fully timed, excessive injections of blood may aggravate the hemolytic 
process instead of checking it. When an infant with a severe form of 
icterus gravis also presents evidence of toxemia, transfusion should be 
supplemented by the administration of parenteral fluids. 

It has been suggested that an anti-hemolytic substance supplied in 
utero by the mother controls the hemolysis of red cells in the fetus.^ 
With the idea that the infant with erythroblastosis fetalis lacks this 
principle, injections of serum or plasma from a healthy adult, who pre- 
sumably possesses this substance, have been advised. Injections of plasma 
or serum intravenously or intramuscularly, preferably the former, may 
be useful under certain circumstances. Occasionally an infant at birth 
possesses normal levels of hemoglobin or red cells but the blood may 
reveal abnormal numbers of nucleated red cells and the clinical appear- 
ance strongly suggests icterus gravis. The introduction of whole blood 
may still further increase the polycythemic values of the newborn. 
In such a case the plasma derived from the blood, which would ordi- 
narily have been transfused, may be injected intravenously. The disease 
at times may show no further progression and recovery occurs. Where 
possible, it is good practice to give at least one transfusion in addition to 
the serum injection in order to anticipate any inordinate drop in red cells. 

Serum has also been found useful in later stages of icterus gravis and 
anemia of the newborn at a time when the two conditions simulate each 
other so closely. Repeated transfusions in the second month of the 
disease are usually found to be only temporarily effective in elevating the 
blood levels, whereas repeated intramuscular injections of serum in doses 
of I o to 15 cc. are simpler and in some instances have proven of decided 
value. In the acute stage of the disease, serum or plasma injections are 
to be regarded as accessory to transfusion and not a substitute for it. 

AVhile liver extract has been valueless during the early and acute 
stages of erythroblastosis, it has been useful during the more chronic 
'Stage of the anemia, particularly in those instances when the red cells 
are still dominantly macrocytic. The liver" extract to be employed 
should not be too highly refined and a cruder one in which each cc. con- 
tains no more than n^^o or three units is preferable. The liver is admin- 
istered intramuscularly in i cc. dosage and the number of injections 
must vary with every case and depends upon the hematologic response. 
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Hemorrhagic Disease of the Newborn 

In addition to the disorders involving red cell maturation and of 
the forces controlling hemolysis, the factors involved in the clotting 
of blood may also be affected during the neonatal period and this dis- 
turbance is manifested in the clinical condition known as hemorrhaoric 

D 

disease of the neu'born. 

The tendency to bleed is the result of factors which arc operative 
in the neonatal period. Normally, the coagulation time of the blood is 
considerably prolonged in the first four or five days of life. Hemor- 
rhagic disease of the newborn must depend, therefore, on impairment in 
the coagulation mechanism which exaggerates this normal prolongation.^’ 
Many studies suggest that the clinical manifestations of hemorrhagic 
disease depend on an abnormal lowering of prothrombin levels which 
are already reduced physiologically. Bleeding does not occur more fre- 
quently because of the rapid conversion of prothrombin to thrombin 
which compensates for the quantitative deficiency in this substance. 

Treatment until recently has consisted almost entirely of blood 
transfusions. Intramuscular injections of blood have been employed in 
prophylaxis but their value has been difficult to assess. On the other hand, 
with the first evidences of bleeding in the newborn the need for blood is 
urgent and it may be obtained at once from the father or mother and 
injected without preliminary blood grouping, lo cc. into each buttock. 
Any improvement which results must come from the plasma components 
and products liberated from the disintegration of red cells. 

The most effective method of giving blood, however, and the one 
to be preferred is by the intravenous route, and the dosage is 20 cc. 
per kilogram of the infant’s body weight. The loss of blood may be 
severe and the anemia may become profound, but the favorable effects 
of transfusion result not alone from the replacement of red cells, and 
of hemoglobin, but of prothrombin and of other factors contained in 
the plasma whose deficiency may contribute to the pathogenesis of the 
hemorrhage. It tides the infant over until the fundamental disorder 

O 

corrects itself in the course of development. 

With the more recent knowledge that hemorrhagic disease is asso- 
ciated with a deficient prothrombin content of the blood and that 
vitamin K influences its formation, the most effective plan of treatment 
consists of combining transfusion with the administration of vitamin K. 
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Vitamin K is a fat soluble substance whose absence in the diet of chicks 
was observed by Dam to produce a hemorrhagic disorder. The lowered 
clotting time of the blood of the chick was soon found to result from a 
deficiency in prothrombin. Studies following this discovery have even- 
tually resulted in the isolation and synthesis of various substances 
possessing vitamin K activity. At present the disorders in which vitamin 
K has been found most useful consist of obstructive jaundice and of 
hemorrhagic disease of the newborn, both of which are associated with 
a lowered prothrombin content of the blood. 

Several procedures have been followed, directed towards increasing 
the prothrombin level of the blood of the newly born infant. Vitamin 
K has been administered to the mother during the last weeks of preg- 
nancy, just before the onset of labor and even during delivery.®’’^’® This 
method has resulted in the elevation of both the protlirombin content 
of the blood in the mother and that of the newborn. Vitamin K has 
also been directly administered to the normal baby for several days 
after birth for prevention of bleeding, as well as in treatment of the 
infant who presents the first evidence of bleeding. 

The form and dosage in which vitamin K is to be prescribed have 
varied a great deal because of the multiplicity of products now available 
and because of their varied strength. Waddell and Guerry'* found in- 
creased prothrombin levels in newborn infants when they were given a 
vitamin K concentrate, Klotogen, orally in dosages of i cc., 0.5 cc., 0.5 
cc., on the first, second and third days, respectively. They found that 
the same product given to the mother before delivery resulted in an 
elevation of the prothrombin content of the blood of the infant. 

Of the synthetic vitamin K substances, the most active compound 
to date is 2-methyl-i, 4-naphthoquinone, first reported by Ansbacher 
and Femholz.^® This product has been administered in i mg. dosage to 
mothers before delivery with a resulting increase in the maternal plasma 
prothrombin as well as that of the infant. It has been given in smaller 
dosage to the newborn infant, namely, 0.5 mg. for the first 3 days of 
life, with the same results. This product has also been employed thera- 
peutically in bleeding in the newborn with favorable clinical results. 
Recent studies have shown that vitamin K preparations may also 
be administered intramuscularly and intravenously with a resulting in- 
crease in the prothrombin content of the blood which is maintained. 
Whether or not vitamin K administration will be employed as a routine 
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measure in prophylaxis of this disease awaits the results of extensive 
trials now in progress. 

Nutritional Anemia 

Following the neonatal drop, hemoglobin reaches its lowest level at 
SLX weeks to two months of age and remains fairly constant for the 
remainder of infancy. During the first two years of life the hemoglobin 
normally ranges from approximately lo to 12 grams per 100 cc. of 
blood (equivalent to 70 to 80 per cent).* Nutritional anemia describes 
the state of the blood in which the hemoglobin values fall consistently 
below the lower limit. 

The period between 8 months and 2 *4 years constitutes a most critical 
period for the development of hypochromic anemia.“ Hypochromic 
anemia occurs in childhood beyond the period of infancy when growth 
is again more rapid and the demand for iron is excessive, and this is 
noted during the period of puberty and especially in girls with the onset 
of menstruation. In the infant as well as in the older child the problem 
of treatment involves an inherent difficulty Mffiich arises from the lack 
of data as to the optimum hemoglobin value which will promote maxi- 
mum growth and development. 

The blood of the full-term infant of average birth weight and in 
good nutrition as seen in private practice usually possesses an average 
hemoglobin content of ii gm. (75 per cent) or more after the neo- 
natal period. For practical purposes, therefore, the value of 1 1 gm. 
should be designated as the lower limit of normal, although this is an 
arbitrary figure since it is not unusual to encounter infants, particularly 
prematures or twins, who are normal in every respect but whose hemo- 
globin after the second month falls below this value. Particular attention 
to the hemoglobin level should be directed to all infants who are grow- 
ing rapidly, to prematures and Twins, to those troubled by frequent 
infections and by gastrointestinal disturbances, and to those whose 
mothers during the latter part of pregnancy were known to have suf- 
fered from sex'ere anemia. A^'ith premature infants and twins, it is a 
good plan to institute hemoglobin estimations during the second month 
of life and \yith normal full-term infants these may be postponed until 
the end of the second or third month. 

The choice of iron preparations for the infant as for the adult 


• Hemoylohin ftandard ICO per cent — 14.5 pm. per ICO cc. of blood. 
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depends upon their acknowledged activity, ease of administration, toler- 
ance, inexpensiveness and solubility. The latter consideration applies 
particularly to the infant since inorganic salts that are readily ingested 
by the adult may be unsuitable for the infant. The iron salt should be 
preferably soluble so that it may be administered in water, milk, or a 
fruit juice. Reduced iron and saccharated ferrous carbonate possess the 
disadvantage of requiring a suspension because of their insolubility, but 
they can be offered to older children. Although there are several soluble 
iron salts suitable for use in infancy whose efficacy has been amply 
demonstrated by capable observers, my own experience has been with 
two of these salts, namely, iron and ammonium citrates and ferrous sul- 
phate. Iron and ammonium citrates may be dispensed in a lo per cent 
strength stock solution or in capsules containing the powdered scales. 
For the infant, the latter are opened before feeding and the contents 
dissolved in mdk, water or sweetened orange juice. It is advisable to 
offer a small dose of only 5 grains at the outset, since at times vomiting 
or diarrhea follow its use. In the infant with nutritional anemia of a 
moderate grade the desired hemoglobin level can be obtained usually 
with a daily dose approximating i grain of iron and ammonium citrates 
per pound of body weight, which usually amounts to 15 to 30 grains. 

Recent studies have shown that iron is more readily absorbed from 
the intestinal tract in its bivalent form,^“ and that the soluble ferrous 
salts are most active in synthesizing hemoglobin. Of these, ferrous sul- 
phate has come into popular use, and dosages of 6 to 8 grains daily have 
been sufficient to produce satisfactory reticulocyte responses and the 
restoration of normal hemoglobin, red cell and hematocrit levels within 
a period of from 2 to 3 weeks in infants and young children. It is pre- 
scribed in infancy in the form of an elixir, each teaspoonful containing 
2 grains of this salt, and the total dose is 3 to 4 teaspoonfuls daily. This 
dosage of iron we have found on many occasions has served a diagnostic 
purpose. When 6 to 8 grains of ferrous sulphate daily are administered to 
an infant or young child with anemia of moderate severity, the absence 
of a reticulocyte response and a failure of the hemoglobin to return to 
a level of about ii gm. per 100 cc. of blood in from 2 to 3 weeks sug- 
gest continued severity of an infectious process or that the diagnosis 
of anemia on a purely nutritional basis is to be questioned. Using this 
principle, we have been able to uncover several cases of Cooley’s anemia 
in early infancy when no other clinical features had as yet appeared. 




5 3 4 


THE U U L L E T I X 


increasing age, the need for iron administration must be gauired 
in the light of the changing hemoglobin levels of normal children. 
Hemoglobin levels of 12.5 to 13.5 gm. per 100 cc. of blood are desir- 
able and can be achieved by adequate anti-anemic therapy. The daily 
dose of ferrous sulphate in older children ranges up to 18 grains, al- 
though 9 to 12 grains are usually adequate, and of iron and ammonium 
citrates up to 90 grains. Because of individual variations in absorption, 
it must be emphasized here too that the simplest guide to adequate iron 
intake can only be obtained by repeated hemoglobin examinations. 

^^’hen maximum doses of iron are required in a child to secure nor- 
mal hemoglobin levels it may indicate inadequate absorption resulting 
from diminished or absent free-hydrochloric acid in the stomach. Nor- 
mal gastric acidity is necessary for optimal absorption of iron from 
foods and iron preparations in all age periods, and hypoacidity may be a 
conditioning factor leading to iron deficiency anemias. While this con- 
dition has been well known as a factor in the pathogenesis of “idio- 
pathic” hypochromic anemia in older individuals, its existence in chil- 
dren requires emphasis. Many studies have shown that in infants and 
in children defective gastric secretion is often associated with iron 
deficiency anemia and that this abnormality persists even when the 
anemia is cured. It is well known from adult experience that larger 
doses of iron are required for hemoglobin synthesis in individuals with 
achlorhydria than in those with normal gastric secretion. Children whose 
gastric secretion lacks acid should also be watched more closely for 
recurrence of anemia. There is a gap in our knowledge as to the onset 
of achlorhydria in those adults who develop idiopathic hypochromic 
anemia and pernicious anemia. The infants and children with deficient 
gastric secretion, particularly those who secrete no acid following hista- 
mine, mav constimte the group of potential cases of these conditions 
in later life. The administration of hydrochloric acid is without value, 
however, in facilitating cure of the anemia and produces no rc.sponse of 
the marrow as indicated by reticulocytosis.^'* 

Increasing evidence points to the desirability of including an ade- 
quate quota of vitamins to assure the complete functioning of the mani- 
fold hematopoietic phases. In some cases complete recovery has been 
reported when yeast was employed as a supplement to iron,^"* and recent 
studies*'-^'’ indicate that components of the vitamin B complex arc in- 
volved in hematopoiesis. 
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Since iron is absorbed in the ferrous form, the reduction of ferric 
salts to the bivalent form depends upon reducing mechanisms present 
in the small intestine. It has recently been shown that the administration 
of cevitamic acid with iron salts aids the absorption of iron probably 
by exerting a reducing action on ferric salts and by preventing the 
conversion of ferrous salts to the ferric state.^- 

In our experience it has not been necessar}'’ to employ copper in 
the treatment of nutritional anemia, although there are studies to show 
that its addition in minute traces results in prompt acceleration of 
hemoglobin production from a previously stationary level.^'^ In the 
occasional infant in whom copper deficiency may occur, as evidenced 
by a refractory state of the anemia, minute amounts of this element, 
I mgm. daily (equivalent of 4 mg. of copper sulphate) may be included 
in the iron prescription. 

Cooley’s Anemia 

Fifty years ago, von Jaksch described a condition occurring in 
infants which he designated as pseudoleukemic anemia whose distinctive 
features included a severe anernia affecting red cells and hemoglobin, 
extreme degrees of leukocytosis, occasional enlargement of the lymph 
nodes, slight increase in size of the liver and a marked splenomegaly. 
He differentiated this disorder from the anemia of rickets which showed 
a lesser degree of leukocytosis and particularly from leukemia with 
which it might most often be confused. He pointed out that the out- 
come in the disease he described may be favorable. Although von 
Jaksch separated pseudoleukemic anemia from the anemia of rickets 
and emphasized the features of marked leukocytosis in the former, many 
poorly defined anemias of infancy and childhood were gradually placed 
in the category of von Jaksch ’s anemia which v'^ere very often asso- 
ciated with infections, rickets, syphilis, and nutritional deficiencies. 

In 1925 and in 1927, Cooley and his associates drew attention to an 
anemia which had heretofore been regarded as belonging to the hetero- 
geneous group of von Jaksch’s anemia, but which possessed such well- 
defined features as to constitute a definite clinical entity. Outstanding 
characteristics are its racial and familial tendencies, the skeletal changes, 
and the appearance of large numbers of circulating normoblasts. 

With few exceptions, an important diagnostic feature of this con- 
dition has been its racial limitation to children one or both of whose 
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parents were born in northern iMeditcrranean countries, especially Italy, 
Greece, or Syria, and most frequently in Sicily, The disease begins 
insidiously early in infancy and is usually sufficiently advanced in the 
second year so that it can be recognized clinically. In severe cases the 
disease is fully developed early in life and its course is relatively short. 
Milder cases pass unrecognized until later childhood. There is evidence 
that, lilte hemolytic jaundice, it can occur in healthy members of the 
family in latent form so that inheritance is a possibility. It is also pos- 
sible that there are individuals with mild forms of this disease who may 
perhaps be suffering with an unexplained low grade chronic anemia. 
This disease has been referred to as the erythroblastic anemia of Cooley, 
or from its racial limitation the term, Mediterranean anemia or thalas- 
semia was suggested by Whipple and Bradford.^® 

In its fully developed form the symptoms are pallor, weakness, 
headache, bone pains, bouts of fever, anorexia and vomiting. The ab- 
domen protrudes when splenomegaly becomes pronounced; the liver 
is enlarged to a lesser degree and lymphadenopathy is slight. Other 
important features include frontal and parietal bosses, prominent malar 
eminences, depression of the bridge of the nose, from which epicanthal 
folds arise lending an oblique appearance to the eyes, enlargement of 
the superior maxilla so that the lip is pushed upward often exposing the 
upper teeth, a muddy yellow complexion, prominent eyes whose sclerae 
may show a tint of icterus which is intensified at times. These charac- 
teristics combine to lend a mongoloid appearance to the patient and 
account for well-known resemblance of the affected children to each 
other rather than to their normal sisters and brothers. 

The blood shows a moderate to severe anemia, leukocytosis, often 
with early myeloid cells, a reticulocytosis, an elevated icteric index, 
numerous nucleated red cells which are remarkably increased after 
splenectomy and a striking resistance of the red cells to hypotonic saline 
in fragility tests so that in some instances the red cells are not entirely 
hemolyzed even in distilled water. 

In established cases of Cooley’s anemia, in addition to erythro- 
blastosis the red cells manifest polychromatophilia, poikilocytosis and 
anisocytosis, M’hile variously shaped microcytes are present, the most 
important for diagnostic purposes are macrocytic cells containing little 
hemoglobin which appear in great numbers and whose size is some- 
times of unusual proportion. At least three types of macrocytic red cells 
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characterize the blood in the various clinical types of Cooley’s anemia 
but all types possess the fundamental characteristics of the red cells in this 
disease; namely, abnormal thinness. One of these is a non-specific type 
designated as a target cell, named so by Barrett^“ because of its deeply 
stained center and periphety which are arranged in concentric light 
and dark zones. The second type of macrocyte is usually a round or 
sometimes slightly oval cell with a narrow rim of hemoglobin of vary- 
ing thickness with a large zone of central achromia in which a faintly 
stained island of hemoglobin may occasionally be discerned. The third 
or most specific type is a large, pale erythrocyte described by Cooley 
which contains irregularly distributed hemoglobin which is clumped 
and whose intervening areas seem to possess staining defects. This 
cell is extremely thin and leaflike and in wet preparations its edges are 
obsen^ed to fold over and the several layers thus formed possess a 
remarkable transparency. 

X-rays of the skeletal system reveal the evidence of extreme hyper- 
plasia of the bone marrow by osteoporosis, thinning of the cortex, tra- 
becular atrophy, coarse reticulation with the regeneration of new bone, 
which is a later development in the disease, and thickening of the skull. 
Caffey^“ found that the frontal bone was the site of early and marked 
thickening and in one of our cases this seri’^ed as a clue to the diagnosis 
in the first year of life. In severe cases, increased porosity may also be 
noted in bones of the pelvis, vertebrae, ribs, clavicles and scapulae. 
Lateral views of the skull show an enlarged diploic space which is 
either finely granular or mottled, or striated. The vertical striations give 
the appearance of “hair standing on end,” which seem to extend beyond 
the outer table. The earliest signs are observ^ed in the small bones, 
particularly in the metacarpals and metatarsals and reveal osteoporosis 
and expansion of the medullary cavities, producing a rectangular instead 
of the normal concave appearance. The greatest opportunity for skele- 
tal changes is in the soft and elastic bones of the infant and least in 
older children. Cortical thinning may be so extreme as to result in patho- 
logic fractures. 

There is no specific treatment for Cooley’s anemia, and iron, copper, 
liver, and extracts from spleen, pancreas, adrenal, and other endocrine 
products, high calcium diets, large dosages of vitamin B and D, plasma 
and cell extracts, x-ray therapy have all been used without effect. At 
the suggestion of obser\' ers that this disease may in some instances repre- 




THE IIULLETIX 


538 


sent a congenital form of malaria, we have given quinine in large dosage 
and have found no alteration in the blood picture. On the other hand. 
Caminopetros"^ observed reduction in the number of nucleated red 
cells and of vdiite cells following malarial therapy. 

The only measures which arc of value in modifying the course of the 
disease are transfusions and splenectomy. Splenectomy has usually been 
recommended to relieve the child from the weight and pressure effects 
of a greatly enlarged organ. With the earlier recognition of this disease, 
as is sometimes possible udth the aid of the roentgenogram, careful 
blood studies, and its suspected recurrence in an affected family, the 
problem that is presented concerns the desirability of removing the 
spleen before it becomes too large, before the liver undergoes enlarge- 
ment and before e.xtensive skeletal changes set in. The results in early 
cases thus far show that while splenectomy affords no cure, it prolongs 
life; but the choice of cases and optimal period for this operation await 
further study. In the case reported by Stillman and Hitzrot the patient 
lived for 18 years following the operation." 

Since the disease is only in part hemolytic and is probably funda- 
mentally due to a deficiency of unknown hematopoietic principles or to 
a metabolic disturbance, splenectomy can only be expected to modify 
the disease slightly. However, tvhen the hemolytic activity is extreme, 
splenectomy is most essential. 

One of the prime indications for splenectomy has been in the reduc- 
tion of the number of transfusions that are sometimes required to main- 
tain life. In some of our cases where frequent transfusions were needed, 
splenectomy has succeeded in lengthening the interval betuTen them. 
The elevated levels obtained by transfusions are only temporaty and the 
blood soon drops to a point below normal at which a hematopoietic 
equilibrium is established and at which daily activities can be carried 
out without restriction. We have several children under observation 
who appear to be comfortable and require no transfusion for indefinite 
periods Math hemoglobin values from 8 to 9 grams per 100 cc. of blood 
(50 to 60 per cent), and red counts usually between 3 to 3.5 million 
cells and in a few instances of from 2.5 to 3 million cells. 

vox J.aksch’s Axe.mia 

The question remains whether there is any further need for tlie 
term von Jaksch’s anemia, particularly since the definition of Cooleys 
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anemia as a disease entity has removed so many cases from the earlier 
designation. In addition, advances in hematology have eliminated other 
cases \tdiich were truly secondary anemias, so that in this country at 
least the diagnosis of von Jaksch’s anemia is at present made infrequently. 
In the light of modern hematological studies the greatly increased leu- 
kocyte counts with anemia noted by von Jaksch may have been leu- 
kemoid responses to infection, as well as responses in severe hemolytic 
anemias, deficiency anemias accompanied by infection and possibly 
to syphilis, especially in young infants. 

English pediatricians, however, apply this term to a secondary sub- 
chronic hemolytic anemia resulting from infection, gastrointestinal and 
nutritional disturbances occurring in children under 3 years of age. It 
seems to me that this term should be reserved for a condition possess- 
ing the features originally described by von Jaksch and his contempo- 
raries; namely, a blood disorder of infants and children which shows a 
reduction in hemoglobin and red cells, a pronounced leukocytosis, nu- 
cleated red cells, a greatly enlarged spleen and a smaller liver, and whose 
outcome is often favorable. A case should be e.xcluded from this classi- 
fication tt'hen it is now possible to assign it to a more definite category 
or when the etiological factor is known. 

LyiMphocytic Blood Pictures 

Exaggerated lymphocytic reactions are especially difficult to inter- 
pret in infants and young children because a predominance of lympho- 
cytes and a greater lability of the blood forming mechanism constitute 
normal features of the blood of this period. Not alone is the cause for 
a lymphocytosis often puzzling, but the structure and staining reaction 
of the cells may differ in important details from the adult patterns and, 
therefore, arouse suspicion of a possible blood dyscrasia. It is at this age 
period in particular that the differentiation between infectious mono- 
nucleosis, lymphatic leukemia and a lymphocytic response to infection 
is often difficult. 

During the first week of life the number of polymorphonuclear leu- 
kocytes exceeds that of tlie lymphocytes; by the end of the first week 
they equalize each other, after which the lymphocytes predominate for 
the remainder of infancy. From the third to the fifth year these cells again 
approximate each otlier numerically and following this the granulocytes 
slowly increase to the adult values of about 60 per cent and lympho- 
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cytes decrease to from 25 to 30 per cent, levels which are usually 
achieved at about 12 years. Lymphocytic percentages usually do not 
normally exceed 60 per cent from six months to two years, 50 per cent 
to the end of the sixth year, 45 per cent by the eighth year and 40 per 
cent thereafter to adult periods. It is important to emphasize that for 
the true assessment of lymphocytosis absolute values must be consid- 
ered. Lymphocytes may be present in normal numbers but their in- 
creased percentage when the granulocytes are suppressed and when 
the total count is reduced may lead to a false impression. To avoid 
misinterpretation, certain figures will prove of value; namely, that the 
maximal normal values for lymphocytes grade down from 7000 at one 
year to 6000 at four years and then slowly to 4000 at puberty. These 
are, of course, only approximate values and variations may be due 
to physiologic fluctuations, to differences of technique and to the chance 
distribution of cells. 


I. INFECTIOUS jMONONUCLEOSIS 

Infectious mononucleosis in children, as in adults, is an acute infec- 
tious disease occurring epidemically or sporadically and characterized 
by a prodromal period of malaise, anorexia, listlessness, followed by 
fever, pain in back of the neck, enlargement of lymph nodes, sore throat, 
palpable spleen, a characteristic blood picture chiefly affecting the 
lymphocytes. It offers an excellent prognosis. The clinical manifestations 
are extremely variable, and this applies to such an important diagnostic 
feature as lymphadenopathy. 

The characteristic blood changes involve the white cells, whereas 
the hemoglobin and red cells remain normal during the acute stages of 
the disease. At about the second week of the disease with active gland- 
ular enlargement the white count ranges from 12,000 to 15,000, with 
values frequently below and above these extremes, and of these, the 
mononuclear cells average as high as 40 per cent to 80 per cent. Their 
classification is attended with difficulty but supravital studies have 
established their identity as lymphocytes although monocytes may also 
be somewhat increased. The blood smear shows a shift to the left of 
granulocytes and considerable numbers of normal small, medium and 
large lymphocytes. The characteristic cells are atypical and possess 
morphological characteristics which distinguish them from normal lym- 
phocytes. They are larger than normal; their cellular edges are often 
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ragged and irregular; the cytoplasm is usually abundant and stains darker 
blue with the Wright stain than the normal large lymphocyte. The 
shade varies from a slate-color to the deep basophilia of a plasma cell 
and the latter is often limited to the margins of the cell. The cytoplasm 
contains fine or coarse azure granules and one of the most striking 
features is vacuolization of the cytoplasm. 

The nucleus may be round, oval, kidney-shaped, occasionally divided 
and often eccentrically placed. The chromatin consists either of deeply 
staining clumped masses, as in the normal lymphocyte, or it may possess 
a more immature pattern in that the chromatin is composed of finer 
strands demarcated from the parachromatin and staining more lightly. 
The fenestration or holes in the nuclei of the lymphocytes which were 
described by Osgood-^ as peculiar to this disease are also occasionally 
observed. 

The discovery by Paul and Bunnell that the blood serum of patients 
with this disease is able to clump sheep red cells in dilution considerably 
above the normal titer introduced an important diagnostic measure. The 
heterophile antibody test is practically specific, and by appropriate 
absorption tests it is possible to exclude the elevated titers sometimes 
encountered in normal persons and in those with serum sickness. While 
a positive serology is present in most instances, children, perhaps more 
than adults, frequently show a typical blood picture with a negative 
serology. 


II. LEUKEMIA 

Leukemia in childhood may for a considerable period of its course 
be unassociated with an enlarged spleen, lymph nodes or a leukocy- 
tosis, so that the true nature of the disease is unsuspected. The blood 
smear at this stage may reveal an unexplained lymphocytosis but close 
examination reveals that some of the lymphocytes are morphologically 
abnormal.^ In this condition the immature cell varies in size from that of 
a small lymphocyte to one nvice or a little more in size. These cells are 
lymphoblasts and differ from the cells of infectious mononucleosis in 
many respects. Lymphoblasts are usually round, more uniform in size; 
the cytoplasm— though basophilic— is scantier, and when vacuoles are 
present they are fewer and two to three times the size of those in 
infectious mononucleosis. The essential diagnostic feature rests, how- 
ever, in the nucleus where, instead of masses of dense basichromatin as 
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found in the normal lympliocytc, the chromatin stains lightly, is finely 
granular, stippled or sieve-like, and shows the presence of nucleoli. The 
nuclei of the immature cells found in infectious mononucleosis on the 
other hand possess a greater condensation of chromatin. 

in. CHRONIC NON-SPECIFIC INFECTIOUS LYMPHOCYTOSIS 

Perhaps of greater importance clinically than cither infectious mono- 
nucleosis or leukemia is the occurrence of a lymphocytosis in childhood 
which is especially common in the early years of life and which cannot 
be assigned to either of these categories or to other causes producing a 
similar blood reaction, such as influenza or typhoid fever. It is undoubt- 
edly associated with a low grade infection, often of the upper respira- 
tory passages and sinuses, and for weeks and months anorexia, listlcss- 
ncss, irritability, easy fatigability, and occasionally paraumbilical pain 
are common complaints. Physical examination reveals a slight reddening 
of the fauces, occasionally a postnasal discharge; infrequently palpable 
superficial lymph nodes of small size, especially in the cervical region, 
and the edge of the spleen may or may not be felt. 

Examination of the blood shows a mild anemia affecting the hemo- 
globin more than the red cells; a white count from 6,000 to 15,000 of 
which the lymphocytes average from 50 per cent to 80 per cent; and 
the Paul-Bunncll test is negative. Examination of the lymphocytes 
reveals that they are in the main of the small and intermediate variety, 
that the nucleus consists of heavy chromatin masses like the normal 
lymphocyte but that the cytoplasm is scanty and basophilic. As is com- 
mon in the blood smear of all children, an occasional cell is of die large 
variety and possesses a moderate basophilia and a nucleus .slightly lighter 
staining than the normal large lymphocyte. In effect, the entire appear- 
ance of the cells represents a shift to the left of lymphocytes compar- 
able to that of polymorphonuclear cells during infection. I believe the 
term which best describes this condition is chronic non-specific infec- 
tious Ivmphocvtosis. 

These cases give no antecedent historv resembling infectious mono- 
nucleosis c\'en though a few cells resemble the abnormal lymphoc\Tcs 
of that condition. There is no ground for regarding blood responses 
of this n'pe which arc usually based on infection as cases of infectious 
mononucleosis. The latter term should be restricted to a definite clini- 
cal syndrome, even thougli its ctiologt* is as yet unknown. Non-specific 
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infectious lymphocytosis runs a prolonged course during which the 
child is susceptible to acute infections of the ear and throat. Besides 
treatment of the upper respiratory infection, therapy should include 
large doses of iron and other anti-anemic agents which serve not alone 
to elevate the hemoglobin but have also been observ^ed to expedite the 
restoration of a normal white cell picture. 

Bone Marrow Exaaiination by Sternal Puncture 

The value of bone marrow examination in the study of blood dys- 
crasias has long been recognized, but because biopsy involved a sur- 
gical procedure its employment has been limited. With the demonstra- 
tion that the sternum was superior to the tibia as a source of active bone 
marrow and that an adequate specimen could be obtained by needle 
aspiration, bone marrow studies are now commonly carried out when 
the blood smear is found to be inadequate in diagnosis. 

In infants and children bone marrow studies have been extremely 
valuable because the peripheral blood does not always completely mir- 
ror the extent of the disturbance. Wliile normal data for the cellular 
content of bone marrow in early ages are still limited, certain qualita- 
tive and gross quantitative alterations can be readily ascertained. 

It has already been stated that leukemia in childhood may for a 
period reveal no typical changes but bone pains, but an anemia more 
severe than can be accounted for by rheumatic fever leads to the sus- 
picion of a blood dyscrasia. At a time when the white cells shov"^ very 
few if any changes in the peripheral blood, the bone marrow may be 
completely replaced by the blast cells of leukemia. 

In diseases of abnormal lipoid metabolism, the sternal smear reveals 
the diagnostic Gaucher’s cells characterized by striated or fibrillar net- 
v^ork in the cytoplasm, or the typical foam cells of Niemann-Pick’s 
disease. Sternal aspiration may assist in clarifying the early diagnosis of 
hemolytic jaundice and of Cooley’s anemia by the pronounced cellu- 
larity of the bone marrow vdth normoblasts over 50 per cent of all 
cells. On the other hand, in a condition in infancy and childhood known 
as hypoplastic or chronic congenital aregenerative anemia, marked 
from birth by an anemia requiring frequent transfusion but with no 
effect on any other blood elements, the bone marrow shows very few 
nucleated red cells. 

MTen sulfanilamide or sulfapyridine is administered over prolonged 
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periods, granulopoietic depression may occur with extremely low leu- 
kocyte counts. Quantitative measurements reveal a diminished cell con- 
tent with a differential picture which varies from an almost complete 
suppression of all granulocytic elements to a maturation arrest at one of 
the earlier developmental levels. Further treatment should be controlled 
by marrow Studies which include a qualitative and quantitative survey 
of both red and white cells. 

Acute purpura occurs more commonly in infants and children and 
the chronic form more in adults. In children it is often ushered in by an 
infection, and spontaneous recovery is frequent without repetition of 
the episode. However, chronic cases usually and eventually require 
splenectomy. In purpura a hyperplasia of megakaryocytes is observed 
in the bone marrow, but separation of platelets from their cytoplasm is 
not observed. Splenectomy probably removes an inhibiting factor and 
following operation the megakaryocytes are reduced to more normal 
levels. It has been stated*^ that a diminution in the megakaryocytes serves 
as a contraindication to splenectomy and, if corroborated by further 
data, this will constitute an important guide to the selection of cases for 
operation. 

Conclusion 

Recent contributions in hematology have thrown a great deal of 
light upon the interplay of forces which maintain blood equilibrium. 
The diverse blood pictures outlined in this presentation indicate that 
certain essential hematopoietic factors are still unknown and await dis- 
covery. The detection of blood disturbances and discernment of the 
finer diagnostic morphologic details of reacting blood cells lie within 
the province of every practitioner by the painstaking use of simple 
instruments and techniques. In infancy and childhood the observations 
must, however, be interpreted with reference to the changing blood 
levels accompanying normal growth. With the guiding principle that 
anemia represents a symptom rather than a disease, and by a diligent 
search for a deficiency or other causative factor, rational treatment can 
then be instituted by the judicious administration of the few but reliable 
anti-anemic agents. 
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CONVALESCENCE IN CORONARY DISEASE 
Special Reference to The Saratoga Spa Therapy 

Carl R. Comstock 


^T WOULD appear timely both because of the season and 
S especially because of the lack of availability of the 


a g foreign spas again to put before the medical profession 

g g the similar advantages which the State of New York 

SeszszshsesesS has protdded at Saratoga Springs. There is tvanting none 
of the essentials and in many respects there are features of superior 
advantage. The extensive physical equipment is in wooded terrain on 
a state reservation of something more than a thousand acres. The bath 
houses, drink hall, recreation center, hotel, laboratories, paths have been 
built upon a long-considered and well-conceived plan. jMuch has been 
done to bcautif}^ the scene and to provide simple and suitable amusement. 

The advantage offered is greater to the chronically ill and to the 
convalescent. Of the chronically ill, those suffering vdth some form of 
heart disease and especially degenerative heart disease seem to receive 
much benefit. The treatment emphasizes more hygiene of life than 
drugs. It endeavors to teach a suitable way of living for the individual 
and has to do largely vdth rest, relaxation, exercise, diet and the teaching 
of a calm, philosophical outlook in general and upon the cardiovascular 
handicap in particular. Also it has to do with the matter of a mineral 
bath, the essence of which is CO2 gas, an agent of considerable potency 
as a cardiac and respirator)^ stimulant and as a vasodilator. 

In 1936 a survey was made of patients coming to Saratoga for treat- 
ment. Only those under the physician’s care were counted, in order to 
achieve more than an impression of the number and type. This stud)’’ 
showed 4,352 patients to have been under supervised care and, of this 
number, 1,425 or 32.7 per cent suffered from some affection of the 
cardiovascular system. Of these 1,425 patients more than 60 per cent 
were in the categoty of coronat)’’ disease. The patients are ambulatory 
to a greater or lesser degree and the regime is adjusted to the individual 
capacity. These patients usually come from the modest or the well-to- 
do categories, but it is of interest that a yearly average approximating 
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20 per cent are on a non-paying basis, and are largely from the depen- 
dent 'group. 

The general plan of treatment entails a fairly thorough organiza- 
tion of the patient’s day. The matter of rest periods is one of the first 
things to be discussed. The bath hour is sufficiently late in the morning 
so that no sense of hurry is engendered. There is a rest period of an hour 
following the bath, and another one after lunch. Often the patient is 
advised to lie down a half hour before dinner and some patients spend 
one period of 24 hours a week in bed. All patients retire by ten oclock, 
theoretically at least, and for the most part they do. 

A word about the management of the baths should be of interest. 
These are given variously: every other day, two baths successively fol- 
lowed by a rest day, or three baths successively followed by a rest day. 
A careful estimate of cardiac status determines the number of baths 
given successively as well as the amount of skin exposed to the gas, i.e., 
the height of the water as the patient sits in the tub; the percentage of 
gas in the water and the duration of the bath. The reaction to the bath, 
favorable or otherwise, dictates changes in these variables. A favorable 
reaction would be a slowing of the heart rate, a sense of relaxation, 
hyperemia of the skin and increased urinary output. In the hypertensive, 
a fall in pressure synchronously with a slowing of the heart rate would 
be an auspicious reaction. 

Cardiologists in general are agreed that hearts are bettered for taking 
some part of the amount of exercise which they can tolerate without 
embarrassment. Since our patients are all ambulatory, the determination 
of how much and of what type is an important one. This exercise period 
comes in the afternoon, following the post-midday meal rest-hour. It 
consists of walking at a stated pace for given time periods on the level 
paths about the reservation. The walk has been made attractive since 
these paths are largely in wooded terrain, and among pine trees. Rest 
benches are placed at frequent intervals. 

Occasionally, it seems desirable to sugarcoat the pill of exercise, and 
for this purpose a golf course has been designed. There is no gradient 
on it over four degrees, and no long holes. The amount of work done 
may be graduated simply by utilizing clock golf in the beginning, 
and progressing from a pitch-and-putt game to a full nine holes. For 
patients of materially lessened capacity, massage and passive and active 
exercise are used. 
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The conquest of fear is not one of the least important things to be 
undertaken. During the course of his stay there are occasions for many 
talks with the individual, since he is seen almost daily. An attempt is 
made to create an optimistic adjustment to the individual handicap, 
and to stimulate interest in things within this handicap. It is stre.ssed 
that there is no need to give up everything in life, only to learn to stay 
within the safe limits of capacity. Parenthetically, this is not always so 
simple to determine. It varies too much from day to day. So, by fre- 
quent and careful observation it is sought to evaluate and to advise 
suitable work and diversion and to stress the positive rather than nega- 
tive factors. There are two particular phobias which give much con- 
cern: fear of blood pressure, and fear of meat. It would seem that in 
too many instances these have been permitted to cause too much restric- 
tion in living. 

It is desirable to eliminate the unnecessary burden of obesity insofar 
as the reduction is consonant with the safety of the individual. The 
stay at a convalescent center creates an excellent opportunity to effect 
indicated reduction. In the experience here most patients can lose safely 
nvo to three pounds a week, which in our experience necessitates diets 
of less than a thousand calories. More calories than this effect no weight 
loss on the regime as outlined. 

It may be well to say a little about the teaching of the conduct of 
life in the coronary case, for at a convalescent center, as at the sana- 
torium for the tuberculous, a rare opportunity is given to help the 
patient to make his adjustments. Education concerning the “red flags” 
is particularly indicated, and of these, that of a sense of exhaustion 
should be emphasized. Precordial distress and shortness of breath are 
less frequently passed over lightly by the patient. A sense of e.xhausdon 
is so often seen in this type of heart disease, especially in patients show- 
ing bundle branch or arborization block, and this appears before evi- 
dence of early congestive failure. It calls for restriction of activity. 

We teach emotional stability, particularly with regard to the minor 
irritations of life. A sense of humor, a calm and somewhat fatalistic 
philosophy, and a slower tempo of life are stressed. We emphasize too, 
keeping as physically fit as capacity permits. 

No time is spent in the discussion of the value of the carbon dio.xide 
bath. It is a matter better to be proven or to be disproven by future 
research. It cannot be separated easily from the whole regime employed, 
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and so is difficult to evaluate. Certainly, it is psychologically important 
and in no sense would one wish to say that it is of no value from the 
standpoint of actual therapy. Well-considered opinion indicates on the 
contrary that it has value. 

Briefly then, this paints with a few broad strokes the picture of the 
treatment of the cardiovascular patient at Saratoga Springs. The prin- 
ciples employed are simple but of basic importance. In a goodly per- 
centage of cases they have been helpful. 
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ANNOUNCEAIENT OF A STUDY TO EVALUATE 
ORIGINAL SEROLOGIC TESTS FOR SYPHILIS 


More than five years ago the Committee on Evaluation of Sero- 
diagnostic Tests for Syphilis, in cooperation with the United States 
Public Health Service, conducted a study to evaluate original serologic 
tests for syphilis or modifications thereof in the United States. The 
results of this study were published shortly after the investigation Avas 
completed.^ 

Consideration is now being given by the Committee to the organi- 
zation of a second evaluation study of original serologic tests for 
syphilis or modifications thereof within the next year. If the need for 
an investigation of this kind seems to justify the cost, invitations will 
be extended to the authors of such serologic tests u'ho reside in the 
United States, or who may be able to participate by the designation 
of a serologist who will represent them in this country. The second 
evaluation study will be conducted utilizing methods comparable to 
those employed in the first study.- 

Serologists who have an original serologic test for syphilis or an 
original modification thereof and who desire to participate in the second 
evaluation study should submit their applications not later than October 
I, 1940. The applications must be accompanied by a complete descrip- 
tion of the technique of the author’s serologic test or modification. All 
correspondence should be directed to the Surgeon General, United 
States Public Health Sendee, Washington, D. C, 


’ I-'oi. Dis. Inform., 19JS, ]6: 3S9; 3935, 104: 2083. 

-.T.A.M.A., 3934, 103: 3705. 
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T is remarkable that the problem of aging, one which has 
existed since the beginning of the human race, should 
have excited so little interest and been so largely neg- 
lected until recent times. Long before Cicero delivered 
his often quoted oration on Old Age, scholars exhibited 
a philosophical interest in the process of aging. Later, the pathological 
aspects of the subject excited some attention but the subject of old age 
as a far-reaching, vital problem of great medical, social and economic 
importance, has only aroused active discussion within the past decade. 

The problem was of little general interest because until recently 
it could hardly be said to exist. A consideration of the changing 
trends in the age of the population, particularly of the western world, 
throws light on this question. This aspect of the problem of aging has 
been well discussed in the suggestive contribution of Louis 1. Dublin 
in the admirable group of essays sponsored by the Josiah Macy Founda- 
tion in which are presented in a scholarly way, the biological and medi- 
cal aspects of the aging process. 

This subject involves a discussion of life span and life expectancy. 
The restricted and proper definition of life span is the limit of duration 
beyond \tdiich individual human life does not extend. It is almost impos- 
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sible to find accurate data based upon authentic records upon which 
to compute life span. Most authorities are in agreement that, in all 
probability, life span has varied little for many generations and that the 
one-hundred-year length of life is rarely exceeded by man. 

In contradistinction to life span is life expectancy, which is com- 
puted from life tables from which may be reckoned the expectation of 
life at any age. As Dublin well puts it: “The life table shov-s what would 
be the number of survivors to successive ages, v’^hat would be the num- 
ber of deaths at successive ages and what the expectation of life would 
be if the death rates at each age remained constant as of the calendar 
year or period for which it is constructed.” 

From a study of the life tables constructed for various periods, strik- 
ing results may be obtained. It has been estimated that the mean length 
of life in the days of the Roman Republic was between 20 and 30 years. 
This life expectancy at the end of the 17th century had only advanced 
to 33.5 years. In a country such as Sweden between 1755 and 1776 the 
mean length of life was only 34.5 years. Life tables constructed for that 
country between i 8 i (5 and 1840 showed that life expectancy had only 
increased 7 years. From 1861 on, tables were constructed for successive 
lo-year periods. These showed a steady upward progress in life ex- 
pectancy; from 44.6 years to 57 years for the period between 19 1 1 and 
1920 and during the next decade, the expectation of life had reached 
62.3 years. In the early days of this Republic, a little more than a decade 
after the Declaration of Independence was signed, the mean length of 
life has been estimated to have been 35.5 years. From Massachusetts life 
tables in 1850, life expectancy had advanced to only 40 years. From the 
beginning of the 20th century on to the present, longevity in the United 
States has steadily advanced. In 1900 it was about 50 years. Twenty 
years later it had reached 55. The tables for 1930 show that it had 
passed 60 years and an analysis of the past decade unquestionably indi- 
cates a still further increase in the expectation of life. 

There are certain basic factors which are largely responsible for the 
marked improvement in longevity that has taken place during the last 
half-century. A study of the figures makes it clear that this gain in life 
expectancy has been largely centered in the earlier years of life. In white 
males the expectation of life at birth in 1901 was 48.23 years; by 1931 
this had been increased by 10.61 years. On the other hand, during the 
productive period of life which reaches its height at 40, the increase in 
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longevity was only 0.74 years and during the latter years of life, the 
gain that occurred was negligible. The situation with white females 
was essentially the same although the gains that occurred were slightly 
greater. It is reasonable, therefore, to conclude that this prolongation 
of life which is limited practically to the younger age groups, has been 
due to the control of those conditions that are known to be particu- 
larly destructive of youth. It is significant that this upturn in longevity 
took place coincidentally with advances in the control of the various 
infectious diseases, ^vith the lessening of infant mortality and the 
awakening of the national conscience in matters pertaining to pubhc 
health, sanitation and general improvement in living conditions. Coinci- 
dentally with the increase in life expectancy, has occurred a marked 
drop in the mortality rate over this same period, notably in the first 10 
years of life, whereas the mortality rate in the higher age brackets varied 
but little. A consideration of the above figures makes it evident that dur- 
ing the last few years, the composition of our population from the stand- 
point of age has undergone a marked change and that we are rapidly 
becoming a nation of older people. Another factor that is bringing about 
an increase in our population of individuals of older age is the steadily 
declining birth rate. It is estimated that the birth rate in the United 
States in 1900 was 30 per 1,000; 15 years later it had fallen to 25 and it 
is said to be little if any over 16 per 1,000 at the present time. 

A study of the age composition of the population of this country for 
the last 100 years further emphasizes this tendency to an increase in the 
older element of the population. In 1850, 52.5 per cent of the total popu- 
lation was under 20 years of age. Each census from then on showed that 
this percentage dropped. By 1900 it had fallen to 44.4. This had dropped 
by 1930 to 38.8 per cent and the most recent estimates indicate that only 
36.7 per cent of the total population is under 20 years of age. Through- 
out these same periods, a proportionate increase has occurred among 
those aged 65 years or more. Less than 100 years ago they made up only 
2.6 per cent of the total population. By 1930 this figure had doubled and 
it is now estimated that they make up about 6 per cent of the total 
population. During this period the percentage of the population aged 
between 20 and 40 years has remained virtually constant. The effect of 
these changes has been to bring about a startling increase in the number 
of older people, a situation fraught with far-reaching possibilities for 
our social, economic and political life. In short, the aging process with 
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its varied and perplexing problems has now become a vital issue in our 
national life. 

Old age is essentially a biological problem. Its better understanding 
depends upon a clearer conception of the fundamental processes in- 
volved. Is aging to be regarded as a physiological involutionar)^ phe- 
nomenon or is it disease? This differentiation is not easy and has chal- 
lenged the best of philosophical and biological thought. The most logical 
scientific answer to this question is to be found in the delightful essay 
on Old Age written by the late Aldred Scott Warthin which was de- 
livered in part before this Academy over a decade ago^'. After pointing 
out that living organisms are destined to pass through the periods of 
evolution, maturity and involution, he shows that from the moment the 
ovum is fertilized throughout the entire period of development up to 
maturity, involutionaty changes are taking place along with those of 
growth. In this way, structures that are no longer of service to the ani- 
mal economy disappear. The tissue changes that are characteristic of 
these involutionary processes throughout life are in no way different 
from those that mark the involutionary changes of old age. From embry- 
onic life until death, therefore, the processes of involution are active 
and at whatever period they are met and wherever encountered they arc 
identical and consist of the following primary tissue changes: 

r . Numerical atrophy— loss of power of cell division. 

2. Quantitative atrophy— reduction in size and number of paren- 
chymatous cells. 

3. Shrinking and condensation of intercellular substance. 

4. Vascular changes— vessel collapse and obliteration of lumen. 

These are regarded by V'-arthin as the primary tissue changes of 
senescence; changes which are inherent in the organism, v'hich are inev- 
itable and physiologic and, if undisturbed by environmental factors or 
disease, ultimately lead to failure of vital functions and “biologic death.” 
It is given to few individuals thus to die naturally, because upon these 
primary involutionaty processes secondary pathologic conditions de- 
velop, the result of unfavorable environment or inherent cellular defects. 
These pathologic states have been grouped under changes secondaty to 
vascular lesions such as thrombosis, embolism, hemorrhage, arterioscle- 
rosis; those secondaty to atrophy which causes functional failure of 
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organs especially the endocrine and nervous system; and changes the 
result of stasis due to obstruction and resultant infection. It is these sec- 
ondary conditions that lead to “pathologic death” which may occur at 
any period of life and which is usually responsible for preventing indi- 
viduals attaining their life span. 

The adoption of War thin’s conception not only furnishes one with 
a theory of old age based upon sound biologic principles but satisfac- 
torily disposes of the many ingenious hypotheses that have been ad- 
vanced to explain senescence as a progressive disease. For example, 
Brown-Sequard believed it to be due to vascular sclerosis; Victor Hors- 
ley held old age was the result of degeneration of the thyroid gland; 
while Lorand implicated all of the ductless glands. Metchnikoff’s belief 
that intestinal putrefaction is the cause of old age has been widely dis- 
cussed. Carrel undertook to explain the process on the basis of physio- 
chemical changes in the blood serum which becomes senescent. In spite 
of the various mechanisms suggested, as Warthin has pointed out, these 
and other modern views on aging are fundamentally in agreement that 
old age is due to loss of growth energy on the part of the cells and when 
involution exceeds evolution, atrophies, both qualitative and quantita- 
tive, inevitably occur, Math resulting functional failures. 

Justification for an inquiry into the mechanism of aging is the desire 
to solve some of the inexplicable variations in the process that are en- 
countered. It is a common observation that the rate of aging is incon- 
stant and differs Mddely in individuals. There are those M'^ho before 
they reach 6o, an age arbitrarily adopted by many students of the sub- 
ject as the time M^hen senescence may be said to begin, exhibit the phys- 
ical and mental characteristics of advanced years. In contrast to these 
prematurely old, are individuals long past their biblical allotment of life 
Mdio are conspicuous because of their vigor and alert mentality. Although 
admittedly in the minority, many outstanding examples may be cited of 
men and women v'^hose old age was marked by their greatest creative 
achievements. Benjamin Franklin successfully directed the affairs of the 
State of Pennsylvania at 79. W. H. Welch, who lived to be 80, was 
active in medical education and research until he died. Goethe Avas 80 
when he completed Faust. Between his 70th and 80th years, Thomas A. 
Edison introduced some of his greatest inventions. Elihu Root, who died 
at 98, M-as actively interested in public affairs after he was 90. Oliver 
Wendell Holmes. began to M’rite “Over the Tea Cups” at 80. At 98 
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Titian painted a masterpiece. Lord Balfour returned to an active politi- 
cal career at 72. Even after 85, Verdi wrote some of his best music. 
Innumerable similar instances could be drawn from the world’s history. 
What is it that determines this variation in the rate and manifestations 
of aging? Heredity undoubtedly plays a prominent role. There are some 
who enter the declining years of life better endowed than others. Serious 
consideration, however, must be given to adequate nutrition in youth 
leading to optimal growth and development. Environmental factors such 
as fatigue, overv’^ork, trauma, infections and intoxications leave their 
mark upon the individual. In addition to these biological aspects, social, 
cultural, economic and psychological influences are of an importance as 
yet not fully understood. 

For the most part, the course of normal old age is modified by patho- 
logical changes and these in turn are largely the result of those diseases 
which fall within the category of the degenerative conditions, such as: 
chronic heart disease, chronic nephritis, arteriosclerosis, angina pectoris, 
cerebral hemorrhage, diabetes mellitus, cancer and numerous other con- 
ditions of like nature. Christian has pointed out that the diseases which 
play such an important role among older people thus far have been little 
if at all affected by the advances in preventive medicine and belong to 
the group of non-preventable diseases. A study of the principal causes 
of death during the past four decades shows that the rate per 100,000 
for the non-preventable diseases has steadily risen, whereas there has 
been a striking mortality decline in preventable diseases. V^ith this de- 
cline, has occurred an extension of life expectancy at birth which in 
1800 was around 35 years, by 1900 had reached about 50 years and now 
is over 6 1 years. Further analysis shows that this increase in life expec- 
tancy is largely the result of eliminating preventable diseases among the 
younger age groups. In other words, preventive medicine has saved life 
chiefly among the young, thus enabling them to attain older years and 
become the victims of degenerative conditions in the end. In short, pre- 
ventive medicine, by saving the young has materially increased the 
number of old people in our nation. This explains why heart disease, 
which was 4th among the causes of death in 1900, now holds first place; 
why cancer, which 40 years ago was 9th, is now 2nd; why nephritis has 
risen from 6th to 4th place; vascular cerebral lesions from 8th to 5th; 
diabetes mellitus from 19th to loth. On the other hand, tuberculosis, 
which in 1900 was ist, has dropped to dth; diarrhea and enteritis have 
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fallen to 13th from 3rd; various infectious diseases such as pertussis, 
diphtheria, measles and typhoid have fallen from i6th, loth, 14th and 
iith places to 21st, 23rd, 24th and 25th respectively. Pneumonia and 
influenza in a period of 35 years have maintained the same relative posi- 
tions as causes of death; namely, 3rd and i ith respectively. It is not too 
much to hope that with the recent advances in chemotherapy these in- 
fections heretofore so devastating will soon be found among the less 
common causes of death. 

Although this downv^ard shift in preventable diseases may justly be 
regarded as one of the triumphs of preventive medicine, it has also helped 
to bring about this relative increase in older people, who of necessity 
must suffer more from the degenerative diseases peculiar to later life. 
This change in the age composition of our population with its attendant 
increased incidence in the non-preventable diseases is bound to exert a 
marked influence on medical practice, assuming this trend continues, as 
in all likelihood it will. 

Heretofore, physicians generally have been prone to regard too 
lightl)'’ the infirmities of age and have paid too little attention to disease 
as it manifests itself in the later decades of life. Such a tendency is not 
surprising in view of the widespread feeling that the degenerative dis- 
eases of the aged are as irremediable as they are inevitable. A changed 
attitude is essential if the medical needs of our ever-increasing older pop- 
ulation are to be dealt with adequately in the future. In the past, the care 
and protection of youth has been our chief concern. With the steady 
conquest of an ever-increasing number of preventable diseases, medical 
care of the young will become less demanding, while correspondingly 
greater efforts will be required in the management of those who are 
older. In short, although the importance of pediatrics will not decrease, 
the importance of geriatrics inevitably must increase. 

These changing conditions impose a new obligation upon all who are 
concerned with the training of physicians. Students should receive spe- 
cial training in geriatrics. They should be taught the altered ways in 
which diseases manifest themselves in older people. They should learn 
something of the problems of old age. They should be impressed by the 
fact that in the decades ahead, no inconsiderable part of their practice 
will be made up of older people whose special psycholog)'- and altered 
physiolog)^ must be understood. 

In the future, pediatrics may become more restricted and deal more 
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with preventive medicine than with the actual treatment of disease. 
Ample opportunity will, nevertheless, be afforded physicians for the 
individual care of patients. There will not only be no dearth, but prob- 
ably an actual increase in patients, the victims of dcgenerati\x processes, 
concerning which more needs to be learned and which provide fertile 
fields for biologic and medical research. 

The symptomatology of the aged has not received the systematic 
study that it deser^^es. There are few careful clinical surveys that deal 
with any considerable group of older people. The most helpful records 
of complete group-studies on patients aged over 60 years come from 
the clinic of Dr. Lewellys F. Barker who, in conjunction with his asso- 
ciates, carried out a careful analysis of the more common symptoms of 
which elderly persons complain and the more outstanding abnormal phys- 
ical findings in a group of 300 new patients over 60 years old. In this 
group, 240 were benveen 60 and 70 years of age. In those that were 
between 60 and 70, the chief complaints consisted in symptoms refer- 
able to: I. Nervous system, 2. Digestive system, 3. Circulatory system, 
4. Locomotor apparatus. There were relatively few whose outstanding 
symptoms suggested diseases of the respiratory system, the blood, the 
urogenital tract or the endocrines. In the group that was over 70 years 
of age, the initial complaints were not dissimilar to those of the younger 
group. 

After these patients had been subjected to a thorough clinical and 
laboratory survey, a summary of the important diagnostic findings 
showed that in the age group between 60 and 70, diseases of the cardio- 
vascular apparatus ^vere the most common. The ne.xt in order of fre- 
quency were disorders of the nervmus system, particularly those of a 
functional character. Diseases of the joints and bones, more especially 
osteoarthropathy furnished the next most frequent diagnoses. Contrary 
to what might be expected, in view of the large incidence of chief com- 
plaints which were referable to the digestive system, Barker and his asso- 
ciates found in this group only three cases of gall-bladder disease and 
two cases each of ulcer of the stomach and duodenum. Not surprisingly, 
oral sepsis was a fairly common finding. Other diagnoses made in this 
group included eleven cases of tumor, chiefly cancer, five cases of dia- 
betes mellitus, five cases of lues and a few cases of obesity or under- 
nutrition. In the older group of patients, relatively fewer severe maladies 
were found. Cardiovascular-renal disease was again predominant. The 
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incidence of cancer increased. Contxar)’- to expectation, Barker found 
only four cases of senile psychoses in the entire group of 300 patients. 
In the main, the above analysis bears out the impression of most clini- 
cians as to the distribution of the more serious diseases of the aged. 

There is no more important aspect of senescence than the psycho- 
logical and sociological ones. Old people present certain psychological 
phenomena peculiar unto them which must be thoroughly understood 
and appreciated if the problem of old age, both from an individual and 
a collective standpoint, is to be successfully handled. The prospect of 
old age does not appeal to most people. One’s attitude towards growing 
old differs at various age periods. To the younger individual, the possi- 
bility receives scant consideration. In mature adult life, when old age is 
no longer remote, there are many who refuse to take a realistic view of 
the situation and shrink from all discussion of the problems of senility 
and death. It is not until the individual has actually attained old age that 
there is any degree of reconciliation to the restrictions of the advancing 
years and the relative proximity of death. Even then, there are many 
who are resentful of their infirmities and are unwilling to contemplate the 
inevitable with the calm philosophy that should characterize the psy- 
cholog)^ of the normal aged. 

Those who have attempted to evaluate the view points of older peo- 
ple agree that it is not death that is feared by them so much as the dread 
of chronic invalidism and economic and social dependence— the thought 
of no longer being necessary and of losing a position of dominance 
whether that be in the family, industry or profession. A feeling of in- 
adequacy may be said to be a prominent psychic burden of most old 
people. It is the common experience of every clinician that many older 
people suffer distressing unhappiness because of their unwillingness to 
accept their declining physical, mental and sexual powers with equa- 
nimity. They are reluctant to admit that age is robbing them of their 
ability to accomplish and to dominate as they formerly did and they try 
to blame their handicaps on failing health and various unfavorable envi- 
ronmental factors rather than on their declining years. Much of this 
psycholog}’^ arises from the desire of people to regain their lost youth. 
They are not content with the prospect of a dignified, orderly, comfort- 
able decline. Like Ponce de Leon of old, what they really seek is some 
“fountain of eternal youth.” Hence, the abortive and ironical efforts at 
rejuvenation that from time to time have gained popularity in. spite of 
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the fact that, viewed in the light of the pathology of old age, they arc 
doomed to failure from the start. When we add to these psychological 
tribulations of growing old, the fear of economic insecurit)', it is small 
wonder that senescence is not anticipated with enthusiasm. 

Many of these factors so disturbing to the tranquility of the aged 
could be offset by the proper psychological handling of the individual. 
This brings the problem squarely before the physicians and immediate 
families responsible for the direction of the lives of the aged. Nothing is 
more disastrous or creates a worse psychic shock to aging people than a 
termination of their active interest. In all examples of successful and cre- 
ative senescence to which reference has already been made, the common 
denominator is apparent; namely, a continuation of interest. Witen in- 
terest in some phase of life, be it profitable or otherwise, ceases, the bur- 
den of old age becomes heavier. For that reason, we, as physicians, 
should exercise our ingenuity in devising n'ays and means of keeping 
our older patients occupied. It is not sufficient to keep up the interest of 
the aged— what many seek most is a sympathetic understanding of their 
problem, particularly on the part of those with whom they live. The 
ffict that an individual has undergone certain psychic changes, as the 
result of advancing years, does not alter the fact that he or she still is 
capable of emotional and sentimental reactions. Too often the needs of 
the aged in this respect are sadly neglected. 

In spite of the trials which beset old age, it is not entirely without 
its compensations. To the healthy aged, especially if they can enjoy a 
certain financial independence, come freedom from responsibility and 
relief from the strain of competition. This brings increased leisure which 
enables them to pursue many activities and interests for n'hich there was 
never time during their years of industrial or professional activity. They 
may live where and how they wish, no longer being forced to make their 
lives conform to the exigencies of their work. Long-neglected interest in 
cultural and civic problems may now receive their attention. The experi- 
ences gained in the course of an active life have adjusted their perspec- 
tive and have given them mature judgment. Best of all, nath aging has 
come consen^atism. The prejudices and partisan fire of youth have given 
place to forbearance and tolerance. These are distinct assets, the views 
nf the impetuous younger generation of our day notwithstanding— assets 
which should not be tvasted but used and capitalized by Societ)% u'hich 
with advantage might well hearken to the voice of experience. 
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There are definite political potentialities inherent in this conservatism 
of older people. The steady increase in the older group of our population 
has already been stressed. It is admitted that conservatism increases with 
age. As Professor John Dewey puts it, “In the degree in which the older 
group expresses itself politically we have the curious and indeed ironical 
condition that at just the time when measures of social readjustment are 
most needed, there is an increasing number of those A\’hose habits of 
mind and action incline them to resist policies of social readjustment.” 

The deprivations and limitations of old age are by no means entirely 
biological. They are quite as much the result of the social order which 
we have developed. In a Society that has come to exalt economic success 
and to idealize youth, old age is regarded as a liability rather than a dis- 
tinction. Traditions which developed with the frontier spirit when over 
one-half of the population was under 20 years of age still dominate 
national thought. The flagging powers of advancing years are stressed 
on every hand and as individuals approach middle life they arc made 
ever mindful of the fact that their initiative, adaptability and creative 
abilit}'’ are failing; they are no longer efficient; in short, that they are 
growing old. Soon they become aware that on every hand, opportunity 
is closed to them, that they must give away before the rising tide of 
youth. Then with the full realization that in the modern economic and 
social structure, there is no demand for their ripe experience, they yield 
to a sense of frustration and prepare to accept retirement as their lot. 

This popular attitude concerning old age has been accepted by many 
professions and industries in xvhich age limits have been placed upon 
emplo.yment, even though there is no scientific proof that hard work 
per se ever wears out health)'- men and women. Inactivit)'- leads to our 
undoing; activity keeps us alive. The worst shock that can come to an}'- 
one is to be retired, particularly if that retirement is to make place for 
some one younger. Even those who are mentally alert and vigorous, 
when the}^ arc forced out of the activities of life in M'hich they have so 
long played an important part, become old, often with incredible rapid- 
ity. Responsibility and duty serv'c as a stiniulus to activity and interest. 
"Wfl-ien they are removed, the urge to effort ceases and the characteristics 
of old age supen'ene. It is the e.xceptional individual who is able to func- 
tion uscfull}’^ in retirement. As a rule, the only people who profit from 
retirement arc those who have developed interests aside from their busi- 
ness or profession and who have been able to plan and prepare s)'stemat- 
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ically for their period of Atdthdrawal from active M^orlc. Every physician 
of experience will subscribe to the statement of Roy Helton: “A sudden 
loss of sustaining habits and motives that have kept him in active compe- 
tition for the rewards of labor, can within 6 months transform the busy 
lawyer, physician or merchant into an aged hypochrondriac.” There is 
nothing so devastating to the self-respect and pride of any man as to 
find himself forced by retirement out of his active part in the affairs of 
life. To one %vho has enjoyed \vcll-earned independence and walked 
ndth his head high among men, the abrupt assumption of a role of depend- 
ency, udtether it be upon his family or the State, brings about a sense 
of uselessness and a retreat into the past. 

The question of retirement from active employment is closely inter- 
woven with the far-reaching economic and political aspects of the prob- 
lem of aging. The falling birth rate in this country, the relative decrease 
in children under 5 years of age in the last three-fourths of a century, 
and the fact that the relative number of persons over 65 has almost 
doubled in this period have already been noted. In the meantime, the 
productive population aged 20 to 44, the age level of active employment, 
has remained constant. Obviously this is the group upon wdiich falls the 
chief burden of caring for the young and the dependent older people. 
As child-labor legislation and more years devoted to education diminish 
the number of young workers, and enforced earlier retirement is dimin- 
ishing the number of older wmrkers, the group of productive workers 
grows smaller. Increasing responsibility falls upon them, because they 
must provide for the young, an actually increasing group of older peo- 
ple steadily being augmented by those \vho are retired, as well as the 
unemployed. Thus tve find a minority group of producers subjected to 
the economic strain of caring for all the rest. In order to relieve individ- 
uals of this increasing burden, the government assumes, in part at least, 
this responsibility, but this “social security” can be provided only by 
increased taxation which in turn falls almost to a confiscatory degree 
upon the industries of the country -which employ labor. Thus a vicious 
cycle creates a tvholly unbalanced situation. 

As a result of a discussion' of old age pensions, one of the w^ell-known 
columnists, Mark Sullivan, presents some startling figures of far-reaching 
implication. Under the caption, “Forty Million Workers Must Support 
1 16,000,000 Others in 1965”, he proceeds to state that, according to the 
conclusions of several experts, 25 years from no\v the total population 
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of the United States will be about 157,000,000 as compared to the pres- 
ent of about 133,000,000. Although this increase in total population is 
comparatively small, the important point is that the increase in the num- 
ber of old people will be rapid and great. Those aged over 65 years will 
have increased from 46,000,000 to 60,000,000. Meanwhile, the number 
of productive workers aged between 20 and 65 \^•ill have remained about 
as now, around 80,000,000. 

The first thing to notice, for its bearing on old age pension plans, is 
the doubling of the number of old folks. The second thing to notice is 
the material increase in the number of young folks. The third thing to 
notice is that the number at working age will remain about the same. 
For this last class, the prospect is disturbing; for they must support either 
privately or through taxation, the other two classes. 

The working group must pay for the schools for the young and the 
pensions for the old and the combined number of old and young will 
have increased from 54,000,000 to 76,000,000, while the number of 
workers will not have increased, but will remain at about 80,000,000. 
Actually, the number of workers is not 80,000,000; about half of these 
are housewives or are otherwise not employed. Actually, about 40,000,000 
workers will be supporting an equal number of their own age, about 
60,000,000 young, plus 16,000,000 old, or a total of 1 16,000,000. In other 
words, n^'o groups, the old and young, \^dll be looking to the working 
group for support. Politically, the old will have rwo votes; the young 
will not. 

The potentialities of such a situation, politically and economically 
are suggestive if not disconcerting. It has been suggested that one way 
to take political control from premature senility is to legislate the vote 
away from the old as we already do from the young. This would reduce 
the pressure block of the old to equality with the young. If the situation 
is allowed to e.xist undisturbed, consequences, in the judgment of experts, 
of an unpredictable and even revolutionaty character may result. Specu- 
lations include a new kind of class war, a kind of political civil war be- 
tween young and old; and another war, with young and old combined 
on one side and the ^^•orkers on the other. Certainly there M'ill be many 
consequences, having ramifications into evety phase of life. 

It is hard to visualize a more disastrous situation for any people than 
to allow their politics to come under the control of an idle old age group- 
living without labor upon the bounty of the State or private enterprise. 
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As Helton has remarked with timely emphasis; “It will not be safe for 
America to permit the present psychology of old age to dominate even 
a powerful minority of our citizens,” Four years ago we ndtnessed politi- 
cal campaigns based upon promises of financial assistance to the aged. 
For the most part they failed. Unless conditions are altered, similar 
efforts a decade from now may well meet with success, since the older 
group mtII have gained in numbers and political power. 

A^^hat is the solution of the complicated problem presented by the 
steadily increasing group of the aging? They have been taught to believe 
that all they need is money. That alone is far from the answer to their 
difficulties. The inexorable laws of nature coupled with the trends of the 
social order we have built have brought to old age unhappiness and 
tragedy. This unhappiness is not entirely economic, it is primarily due to 
the inadequacies and maladjustments inherent in the old. That they often 
need money and are entitled to adequate support is axiomatic. The re- 
sponsibility of Society to them goes further and involves a thorough 
and complete study, carried out with scientific detachment, of the needs 
of old age. Such a survey requires the intelligent cooperation of phy- 
sicians, psychologists, psychiatrists and sociologists. 

If we wTsh to alleviate the condition of the aged, the first step is to 
educate people to plan and to provide for their old age. Those who, 
through their own foresight, have established a certain degree of eco- 
nomic independence can approach the other aspects of growing old with 
more happiness and equanimity than the less fortunate. The pensions 
which have been contemplated or, as the result of legislation, are in 
effect, will doubtless mitigate to some extent the needs of the poor, but 
are u^holly inadequate to maintain most older people at the social and 
economic level to which they have become accustomed. The aged have 
become or have been made acutely conscious of their incapacities and, as 
the result, have accepted the principle of retirement with little protest. 
Instead of expending their efforts in organizations designed to obtain for 
them a dole, it would be far more profitable for them and, at the same time, 
for the community, if they were aroused to the importance of combating 
in some effective manner, compulsor>^ retirement. The greatest insur- 
ance for happiness at any age lies in work. There is no better outlet than 
to continue vfith the work which one has carried on throughout the 
greater portion of one’s life. It is agreed that, because of their failing 
powers, it is inexpedient to demand of old people that they carry on 
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their maximal activities throughout life. It would seem possible, how- 
ever, that in industries and professions an individual’s work might be 
modified to meet his or her restrictions, thus permitting continued inter- 
est and active part in their accustomed occupations. 

It is a fallacy to assume that older people no longer retain a capacity 
to learn; many seek opportunities for further study. Some extension of 
our educational system which would enable the older people who are 
mentally equipped, to seek diversion in further education would be 
desirable. 

The aged in our midst must be impressed with the fact that, although 
Society is willing and eager to make every reasonable provision for their 
security and happiness, they must not acquire the attitude of accepting 
such succor passively but must put forth a constructive effort to help 
themselves. In the past, the mistake has been that older people have 
endeavored to compete with youth. Such an attempt must inevitably 
fail. Thev should be stimulated to develop interests and to occupy them- 
selves within their capacities. They would profit by contacts and asso- 
ciations with those of their own age group. When we can offer those 
of older age opportunities for occupation and have imbued them with 
the idea of self-sustaining activities they will lose some of their willing- 
ne.ss to sink into a parasitic existence. 

In the foregoing, an effort has been made to show that the increasing 
number of older people in the nation presents a definite problem. A 
problem A\-hich if great today, will be far greater tomorrow. The issue 
is inescapable and must be met with frankness and fortitude. It 'solution 
will require not only the best economic thought and political sagacity 
but also the sincere and whole-hearted cooperation of medicine and the 
biologic sciences. 
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HISTAMINASE: PHYSIOLOGIC EFFECTS ON MAN 
AND ITS THERAPEUTIC VALUE IN MEDICINE* 


Grace M. Roth, Ph.D, 
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Bayard T. Horton 
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-"^isTAMiNASE is tlic name designated by Best and McHenry^-" 
for an enzyme-like substance which destroys histamine 
in the body of an animal. While Eustis® in 1915, work- 
ing on the livers of turkey buzzards, first suggested that 
ShshseshsbshsS some enzyme might exist in the body which would in- 
activate histamine, it was not until 1930 that Best and McHenry isolated 
such a substance as a stable dry powder from beef kidneys. By means 
of perfusion experiments in animals, histaminase was found in relatively 
large amounts in the kidneys and large and small intestine and in mod- 
erate to small amounts in the other tissues of the body except the liver. 
However, in 1935, Steggerda, Essex and Mann,'* using perfusion experi- 
ments in dogs, found that the amounts of histaminase in the liver were 
smaller than those in the kidneys but greater than those in other tissues 
they examined. 

Although Best and McHenry had demonstrated the existence of 
histaminase in 1930, no apparent effort was made toward the clinical 
preparation or use of such a substance until some years later. In 1936 an 
intestinal mucosal extract which had properties said to be similar to those 
of the histaminase of Best and McHenry was introduced into this coun- 
try from Germany. At that particular time we were especially inter- 
ested in patients with hypersensitiveness to cold. If the liberation of 
histamine or a histamine-like substance, as had been suspected, was the 
causative agent in the pathogenesis of hypersensitiveness to cold, then 
this intestinal mucosal extract, histaminase, should be effective as a 
method of treatment in this condition. Therefore, the use of histaminase 
was begun in cases of hypersensitiveness to cold. 


•Presented April 16. 1940 before the Section of Medicine of The Xew York Academy of Jfedicine; 
submitted for publication June 14, 1940. 
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this M'ork was being carried on in this country, reports of 
the use of liistaminase in the treatment of various so-called allcrmc con- 
ditions began to appear in the same vear in Germany. 

Although we have studied the effects of liistaminase in this country 
since 1936, it is only since its preparation in this country during the last 
nine months that adequate supplies of a well .standardized preparation 
have been available for use in any large group of cases.* Both the physi- 
ologic and the clinical results arc, therefore, preliminary in nature. 

In order to determine in which clinical conditions the liistaminase 
might be most useful and to attempt to evaluate the physiologic action 
of liistaminase, it is necessary to review in parr some of the work and 
some of the difficulties involved in the study of the physiologic reactions 
of histamine. 

Since the isolation of histamine from ergot in 1910,“ and from ani- 
mal intestinal muco.sa in 1911, by Barger and Dale," the study of its 
effects on animals and man has formed the basis for many diversified 
investigations. The difficulty of isolating histamine quantitatively in 
cry.stallinc*'^ form from animal tissues and blood has been an obstacle 
in most of these studies. Many investigators have attempted to devise 
a suitable method for this purpose, but as yet, for the most part, the final 
analysis in the detennination of histamine is still concerned with bio- 
logic assay. 

Furthermore, inability to isolate histamine in its crystalline form has 
given rise to various names, such as H-substance, histamine-like sub- 
stance and histamine-yielding substance, for those substances which 
produce histamine-like reactions physiologically. In most instances the 
parallelism between the responses of histamine and histamine-like sub- 
stance is so apparent that, if one reviews the literature and observes the 
various responses, it is difficult to determine wherein they differ. 

Histamine reactions in man may be divided into systemic. and local 
skin reactions. The systemic reactions following the parenteral adminis- 
tration of histamine arc characterized by a decrease in blood pressure, 
an increase in pulse rate simultaneous with marked flushing of the face, 
a rather intense headache and a subsequent rise in the gastric acidity. 

In this paper it M'ill be possible to mention only a few of the ex- 
cellent investigations that have been made on the local skin reactions. 


* kindly ^•JpJ'!srd fer this !•; thr t i thr W'fn- 
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In 1913 Eppingcr and Gutinann® in Germany noted the effects produced 
by intradermal injection of histamine and in 1912 Eustis^*^ in this country 
stated the similarity of urticarial lesions to the reactions produced by 
intradermal application of histamine. He expressed the opinion that his- 
tamine is concerned with the production of urticaria. 

The most comprehensive studies of the local skin reactions were 
made by Lewis and Grant^^ in 1924 and Lewis, Grant and Marvin^^ in 
1927. They showed in cases of dermographia or urticaria factitia that 
the reactions to stroking of the skin in these subjects and the reactions 
from the intradermal injections of histamine in the same individuals 
were strikingly similar. Lewis has shown that the simultaneous produc- 
tion of wheals at various points on the skin of a subject w'ith factitious 
urticaria may produce a flushing of the face similar in every respect to 
that obtained after the subcutaneous injection of histamine. They ex- 
pressed the opinion that the liberation of histamine or of H-substance 
is probably the causative factor of the reactions. In these subjects, 
mechanical, electric, thermal and chemical stimulation produced the 
so-called triple response. They also observed that the increased perme- 
abilit)'" of the blood vessels of the skin was followed by a peculiar con- 
dition of partial or complete refractoriness to further stimulations of 
the same kind. As this condition of refractoriness became established, the 
increased permeability of the blood vessels of the skin disappeared. The 
development of a state of refractoriness by repeated, increasing doses 
of histamine in the intact animal had been demonstrated by Fiihner^^ 
and Oehme“ in 1912 and 1913. All these observations made possible a 
method of treatment later in clinical conditions. 

The investigations concerned with the S}’^stemic effects of histamine 
are so varied and comprehensive that it would be impossible to include 
even a goodly number of them in this paper, but a consideration of one 
of the clinical phases seems logical at this point. 

Urticaria attributable to cold was recognized as early as 1866 by 
Bourdon, but it was not until 1872 that Blachez^® gave the first classic 
description of this phenomenon. During the next fifty years various 
single reports uTre published on urticaria produced by exposure to cold, 
for the most part with only local manifestations, but in a few instances 
cases such as the one described by Duke^' in 1924 were reported, in 
which urticarial eruption and a severe constitutional reaction occurred. 

In 19x7’® and one of us (Horton) and Brown reported six 
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cases of hyperscnsitivcncss to cold in whicli local and systemic reactions 
were so striking as to constitute a clinical cntir\'. They were able to 
reproduce the local and systemic reactions bv immersion of one band in 
water at 8 to io°C. for a period of six minutes. The local effects on the 
skin consisted of pallor during the period of exposure, followed by 
redness, swelling and increased local temperature on removal of the 
hand or c.xposed part from the cold water. After a latent period of from 
three to six minutes a characteristic .systemic reaction developed, con- 
sisting of flushing of the face, a sharp fall in blood pressure, a rise in 
jnilse rate, and in some instances a development of .syncope. 

\\flien a tourniquet was applied to the arm for seven minutes while 
the hand was immersed in water at lo'C. and kept on for an additional 
eisiht minutes after the hand had been removed from the water, no 
local or general reaction occurred until the tourniquet was removed. 
This obsen'ation was important, for it ruled out the possibility of a 
reflex basis for the sj'stemic reaction. 

In addition they were able to reproduce the clinical .syndrome by 
the subcutaneous administration of 0.5 mg. of histamine to the patient. 
They suggested that a physical agent such as cold might allow the 
relea.sc of a sufficient amount of this substance to produce both the 
urticarial response and the general .systemic reaction. Because of the 
work previously mentioned on the development of a state of refractori- 
ness from repeated, increasing do.ses of histamine, one of us (Horton) 
and BroM-n suggested that since the patient was sensitive to a chemical 
substance formed in the ti.ssues, probably histamine, passive desensitiza- 
tion bv repeated injections of hi.stamine over long periods in minute 
doses, which were insufficient to produce a systemic effect, and gradual 
increase in the doses should prove an effective treatment and that prob- 
ably the same .should be true of repeated immersions of the hand in cold 
water. They were able to prevent both the .systemic and the local reac- 
tions of various patients by means of immersion of one hand in water 
slightly above lO'C. for from one to two minutes twice a day for from 
three to four weeks or by means of subcutaneous injection of o.i me. 
or lc.ss of hi.stamine, tA\'icc daily for from two to three weeks. The treat- 
ment with histamine w.is confinned by Br.iy"'’ in 1932. In further work 
in 193: one of us (Horton) and Brown.'kby immersion in water at 
lo'C of one hand of each of .several patients who were hypersensitive 
to cold, produced a rise and fall of g,istric acidity identical with that 
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Fig. 1. Typical changes in blood pressure, pulse rate and 
gastric acidity in a case of hypersensitiveness to cold 
following immersion of one hand in water for nine minutes. 


noted after parenteral administration of histamine (Fig. i). 

In 1936 the clinical and experimental investigation of twenty-two 
such cases was summarized.-^ These patients, eleven women and eleven 
men whose ages ranged from fifteen to fifty-nine years, exhibited ab- 
normal local and systemic reactions following exposure to cold. Symp- 
toms had been present for from one month to thirty years and consisted 
for the most part of urticarial wheals over the face, neck and hands and 
occasionally over the feet, thighs and trunk. Urticarial manifestations 
invariably followed exposure to cold wind, cold water or a cold environ- 
ment. A number of the patients had swelling of the lips and one had 
dysphagia following ingestion of cold water or ice cream. Nine of the 
subjects had collapsed after swimming and four of them had to be res- 
cued from the water. In sixteen of the nventy-two cases, the attacks 
were prev^ented by desensitization to cold or to histamine. 

Histaminase has been given to ten patients with hypersensitiveness 
to cold. In all instances we reproduced the syndrome by immersion of 
one hand in water at io°C. for seven minutes. Following administration 
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of hisrnminasc for a number of days, the hand was again immersed in 
water at the same temperature and for the same period of time; at this 
time both the systemic and local reactions were slight or did not occur 
at all. 

In some instances where the gastric acidity*'’ \fas determined before 
and after administration of histaminase, the resulting figures showed a 
marked decrease in the rise of the gastric acids in the second test. 

Because of this effect on gastric acidit)% it was felt that further 
studies of gastric acidity should be made. Accordingly, studies were 
made with Gabrielsen*^ concerning the effect on the gastric acidity of 
five normal subjects ^vhcn their whole body was immersed in water for 
fifteen minutes, the baths ranging in temperature, with intervals of 
5°F. from 65° to ioo°F. (18° to 38'^C.). The gastric samples were 
obtained before the subject was immersed, at the end of fifteen minutes 
just before the subject was removed from the bath, and at fifteen and 
thirt)' minute periods after the subject was removed from the bath. 
^A'hile there was little or no rise in the concentration of the gastric 
acidit)' fifteen minutes after the immersion of the subject in water at 
body temperature or above, a rather definite rise in the concentration 
of gastric acidit}’’ occurred particularly fifteen minutes after the removal 
of the subject from water ranging from 65° to 85°F. (18° to 29°C.). 

At a temperature of 75 “F. (24°C.) there was no visible shivering 
and in an attempt to determine whether this rise in gastric aciditj* \t-as 
due to an increase in metabolism, the basal metabolic rates \vcre de- 
termined in one subject before and at the height of the rise. At those 
periods no change in basal metabolic rate was noted. At present we arc 
carrj’ing out further ^\•ork in regard to this study. In order to determine 
whether this response of the gastric acidity of normal subjects fifteen 
minutes after immersion in water at 75°F. (24'C.) was a histamine or 
a histamine-like reaction, histaminase was tried. Commerciallv available 
histaminase is obtained from the intestinal mucosa and the kidnev, and 
the oral preparation is enteric coated. Consequently it is probable that 
absoqm’on only takes place after it reaches the intestine. Therefore, a 
special preparation was obtained which consisted of a fine white powder 
that could be suspended in physiologic saline solution and administered 
by means of the duodenal tube, ^^'c found in these five norma! subjects 
that the introduction of histamin.ase into the duodenum by means of the 
duodena! tube thiru' minutes before the subject w.as immersed in water 
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Time in, minutes 

Fig. 2. Re.sponse of gastric acidity to subcutaneous 
injection of histamine. Response of gastric acidity after 
introduction into tlie diiodemim of 90 units of liistam- 
inase (T360), preceding injection of tlie same amount of 
histamine thirty minutes later. 


at 75 “F. (24° C.) could inhibit the rise in gastric acidity produced by 
immersion of the subject in water at that temperature. Control studies 
were made with the introduction of physiologic saline solution into 
the duodenum. 

Folloudng these obsen^ations the normal response of the gastric 
acidit)’’ to subcutaneous injection of o.o 6 mg. of histamine was deter- 
mined. Several days after this response was accurately established, hista- 
minase was introduced into the duodenum twenty-five to thirty minutes 
before subcutaneous injection of histamine. In this small series, follow- 
ino- the introduction of the histaminase, the rise of gastric acidity was 
rather definitely decreased (Fig. 2). 
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In addition, again after the normal response to tlic snbcntancous 
injection of o.o6 mg. of histamine had been determined, a parenteral 
preparation of Itistaminase was injected intrainuscularlv tbirtv minutes 
before the usual .subcutaneous injection of histamine. .Again the rise in 
gastric acidity was decreased but was not completely inhibited cxccjit 
in two instances. 

Furthennore, following the administration of histaminase bv duo- 
denal tube or intramuscular injection, the other .sy.stemic effects pro- 
duced by administration of histamine, such as llushing of the face, de- 
crease in blood jiressure and incre.asc in pulse rate, \\’erc {practically 
abolished. 

^^’hile the {preparation, dosage and time may not have been optimal 
and the inve.stigative work is incomplete and further studies are being 
carried our, these obser\'ations would seem to indicate that hi.staminase 
administered to man can inhibit the action of histamine or a histamine- 
like .sub.stance. The mechanism by which this is accomplished is un- 
Icnown to us. 

Since the use of hi.staminase .seemed effective in the ca.ses of hvpcr- 
.scn.sirivenc.ss to cold, in which we could produce the .syndrome and note 
the results with considerable accuracy, further use of hi.staminase in 
other clinical conditions where histamine or a hi.stamine-like .substance 
micht be a factor seemed feasible. 

Frythromelalgia of the head (histaminic cephalalgia) is a new 
clinical .svndrome which was first dc.scribcd by one of us (Horton), 
MacLean and Craig^’' a year ago. It is characterir.ed by unilateral head- 
ache which is .sudden in its onset and excruciating in character and 
u.sually involves the neck. face, temple and eve. Tlie distribution of 
pain does not follow that of any of the cranial nen'cs. There is almost 
invariablv evidence of congestion about the involved eve and lacrima- 
tion is a {prominent feature. Unilateral ob.struction of" the nose is fre- 
quently present during the attack. The {patients have had none of the 
tic-like .s~vnP{Pt(pms of trigeminal neuralgia and no trigger zrpnes have 
been demonsirated. In contr.’..sT to the typical migraine headache, these 
{Patients do jtot have a hereditari' incidence or an earlv hisrorv of 
migraine. 'ITcre are no scoromatous or g.istrointestinal accompaniments. 
’Hpcse patients have found no relief ippiu tlie usual n!ethod> of treatment. 
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These vasodilating headaches have been induced at will by the ad- 
ministration of histamine. Furthermore, treatment by “desensitization” 
with histamine has been previously carried out in a fairly large number 
of cases and has been previously reported. In view of the fact that we 
were able to induce these attacks at will by the subcutaneous admin- 
istration of small amounts of histamine (o.i to i mg.), it seemed logical 
to try out the use of histaminase in a group of these cases to see if good 
results could be obtained. Only a limited number of patients have been 
studied in this manner. However, in practically every instance where 
the patient has had the syndrome of “erythromelalgia of the head” these 
attacks have been eradicated by the use of histaminase. Not only do we 
feel that “desensitization” with histamine is a specific treatment for 
“erythromelalgia of the head,” but our recent observations with the use 
of histaminase lead us to believe that it is almost as effective as “desensi- 
tization” with histamine. Further studies are being carried out. 

Serum Sickness 

Following our report on the effects of histaminase on patients with 
hypersensitiveness to cold, Foshay and Hagebusch-® in 1939 reported 
the use of histaminase in the treatment of serum sickness. They found 
that the administration of histaminase, either orally or intramuscularly, 
brought marked relief to twenty of twenty-two unselected patients 
with serum sickness, most of them with the severe forms of the dis- 
order. Eighteen patients were treated on either the first or the second 
day of illness, and sixteen obtained marked relief in from eighteen to 
thirty-six hours. Foshay and Hagebusch felt that the prophylactic use 
of the substance would prevent the occurrence of serum sickness in 
some instances and ameliorate the severity in others. 

Cherry and Prickman-^ have reported an additional twenty-nvo 
patients who received histaminase in the prevention and treatment of 
serum sickness. The majority of their patients were treated for lacera- 
tions and compound fractures and were given routinely either tetanus 
antitoxin or the combined tetanus and gas gangrene antitoxin as a matter 
of prophylactic protection. Histaminase was administered to eight addi- 
tional patients who received a variet}’' of horse serums such as antistrep- 
tococcic serum, bacillar)^ dysenter)^ serum, and so forth. This group 
added to Cherry and Prickman’s group made a total of thirty patients. 

The effects of histaminase, generally from thirty to forty-five units 
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daily, were observed after well-developed serum sickness. Relief was 
observed in fourteen of seventeen cases in eighteen to thirty-six hours, 
and no relief \vas noted in three cases. When administration of hista- 
minase and serum was started simultaneously because of positive patch 
skin tests or a history of allergy in thirteen cases, no serum sickness 
occurred in eight cases. In three cases a transient urticaria appeared 
which disappeared in twenty-four hours. In most instances this was due 
to the discontinuance of the drug on the seventh day which should have 
been continued through the tenth to twelfth day as the delayed serum 
sickness does not often occur until the seventh day. Since the urticaria 
was very mild, there was practically complete relief in eleven of these 
patients. No relief could be noted in two cases. While the series is 
small, it compares favorably with the results of Foshay. 

Insulin Allergy 

From the work of Lewis and his co-workers, histamine or a hista- 
mine-like substance was thought to be a contributing factor in a group 
of local skin reactions to subcutaneous injections of insulin and various 
horse serums. Hence, a study of the treatment of local skin reactions to 
injections of insulin was made by one of us (Roth) and Rynearson."® 
It had been noted that many patients experienced a mild local reaction 
to insulin when it was first administered. These mild reactions usually 
disappeared within one to two weeks. 

However, this study deals only with cases of long duration in which 
there were very annoying skin reactions to insulin. At the site of each 
injection of insulin an area of from 2 to 6 inches (5 to 15 cm.) in di- 
ameter, which is red, raised, hard, tender and itchy, develops and may 
persist for several days. 

The incidence of skin reactions among patients who are receiving 
insulin varies in different reported series. Collens, Lerner and Fialka“° 
reported an incidence of 7.3 per cent, Allan and Scherer®”-^^ of 15.1 per 
cent and Lawrence^^ of 30 per cent. 

Many types of treatment have been tried for these local reactions 
to insulin, including change of the type of insulin, desensitization with 
very small amounts of insulin®^ injected intradermally and desensitiza- 
tion with small amounts of histamine. In one instance, Karr, Scull and 
Petty®^ sensitized a rabbit to the patient’s serum and then gave the 
patient the active serum of the rabbit. The allergic reactions disappeared. 
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Fort)''-five to sixty units of histaminase were administered orally each 
day to each of twelve patients with this type of local insulin allerg)\ 
In ten cases daily injections of insulin could be given without local skin 
reactions in from two to ten days after the administration of histaminase 
\’i'as begun. 

Local Skin Reactions to Subcutaneous Injections of 
Antistreptococcic Serum 

Another group of thirty cases in which similar annoying local skin 
reactions persistently developed after injections of antistreptococcic 
horse serum Avas studied. The reactions consisted of areas of from 2 to 
5 inches (5 to 13 cm.) in diameter at the site of injection which were 
red, raised, hard, tender and itchy. These areas generally persisted for 
four to five days. Histaminase was administered orally to these thirty 
patients after definite soreness and itching were developed. A history 
of allergic manifestations was obtained in nine cases and, Mdien positive 
skin patch tests with the various antistreptococcic horse serums were 
made, positive skin reactions to these patch tests were obtained in 
twenty-seven of the thirty cases. In the other three, soreness and itching ' 
at the site of injection were noted only after the concentration of the 
injected serum had been increased. In thirteen of the cases local 
reactions were prevented in two to four days by 45 to 60 units of 
histaminase administered orally, and the patients were able to finish 
their course of serum treatment. In six cases there was some improve- 
ment but not a more rapid disappearance of the local reaction. In eleven 
of the thirty cases the serum treatment was stopped because of the per- 
sistence of the local reaction following each injection. Again this is not 
a large series and although these results are encouraging, a considerably 
larger group of cases should be studied. 

Urticaria 

It has been thought by certain investigators that urticaria may be in 
some way related to release of histamine or histamine-like substances 
and on this theoretic basis the use of histaminase seemed logical in cases 
of urticaria. 

In 1939 Laymon and Cumming^^ reported the use of histaminase in 
seventeen cases of urticaria. They noted a clinical cure in 59 per cent 
of their patients; 12 per cent were improved and 29 per cent were un- 

'\ 
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improved. Because of the small number of patients treated with hista- 
minase and the relatively long duration of the condition, they did not 
draw any definite conclusions concerning the value of histaminase in 
the treatment of urticaria. 

Forman^® in a study of ten cases of chronic urticaria demonstrated 
that histaminase was helpful in the treatment of chronic urticaria except 
for one case in which more severe hives with nausea and heartburn was 
produced by the administration of the capsules. It was found that the 
patient gave skin reactions to cow’s milk and beef. 

Histaminase was administered to fourteen patients who had urticaria. 
Where the attacks occurred spontaneously in spite of the elimination 
of many foods and the presence of no known precipitating factor, almost 
immediate cessation of development of urticarial lesions was obtained 
in fourteen to twenty-eight hours. With continued treatment, this relief 
lasted a period of three weeks while the patients were under observa- 
tion. One patient has obtained only partial relief. Two patients in whom 
urticaria developed during pregnancy, remained free from urticaria 
when 30 units a day were given. When the dose was less than that 
amount, urticaria reappeared. In five of six cases various drugs, such as 
liver extract, cobra venom, treparsol and morphine, precipitated attacks. 
Complete cessation of the development of urticarial lesions was obtained 
in twelve to forty-eight hours and the lesions did not reappear with the 
continuance of the various drugs. One patient who had a fourteen year 
history of asthma obtained only a partial cessation at the end of forty- 
eight hours. Another patient with giant urticaria of one year’s duration 
was not relieved. 

While these effects are interesting and encouraging, u^e realize that 
there are a number of types of urticaria and our series is too small to 
justify any conclusions as to the effects of histaminase in a condition 
which is characterized by great irregularity in the appearance of the 
lesions and their spontaneous disappearance. 

V ASOMOTOR RhIXITIS 

Because certain cases of vasomotor rhinitis are allergic in nature, 
Prickman, Lillie, Fleming and one of us (Roth)®’^ made a study of forty 
patients with vasomotor rhinitis. 

In 1937, Adelsberger®® reported very favorable results in the treat- 
ment with histaminase of eight patients with allergic rhinitis. He stated 
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that five of these patients v^ere cured, one was improved and tw'o re- 
ceived no benefit. 

In our study the nasal membranes were observed before and after 
histaminase was administered orally. Thirty to 50 units were given 
three times a day before meals to each of the patients for seven to four- 
teen days. Eighteen patients were relieved of the nasal obstruction, 
watery discharge and sneezing; a definite improvement in the appear- 
ance of the nasal membranes could be seen. The condition of eight 
patients was improved but not to the extent experienced by' the eighteen 
preiTousl}’ mentioned. The remaining fourteen patients did not receive 
appreciable relief. It is interesting that, following the intravenous admin- 
istration of histamine to patients, numerous attacks of vasomotor rhinitis 
have been produced. 

Summary 

^^^e have presented our physiologic evidence on the relation of hista- 
minase and histamine in man. These observations are limited in number, 
and the work is far from complete. The development of such studies 
has been slow and impeded by the lack of a readily available method 
for quantitative isolation of crystalline histamine from blood and tissues. 

We have observed 150 patients Muth various clinical conditions to 
Avhom histaminase has been administered orally. No untoward effects 
with doses as high as 125 units in a day were noted in any of these 
patients. 

There is evidence to show that histamine or a histamine-like sub- 
stance is a factor in the pathogenesis of certain clinical disorders char- 
acterized by local or general hypersensitiveness and in these clinical 
disorders histaminase has been used in an effort to inhibit the action of 
these substances. 

From the results of this preliminary report and on the basis of our 
e.xperience and that of others, histaminase seems to be an effective thera- 
peutic agent in certain cases of clinical hypersensitiveness. 
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T IS impossible to cover the whole field of management of 
biliary tract disease in a short period of time, therefore, 
I shall discuss principally some developments of recent 
years which have altered materially concepts previously 
held in regard to diagnosis and treatment. This subject 
is of great importance because the biliary tract is usually considered to be 
the most common cause of digestive symptoms (Rehfuss,^ Mentzer’). 
There are moreover, great differences of opinion as to certain facts: the 
relative importance of various factors causing biliary tract disease; the 
types of cases responding best to medical or surgical therapy; the value 
of various methods of medical treatment. It is to problems of this char- 
acter that my time will be mainly devoted. 

General Considerations 

Extra-Hepatic Physiology: Since an understanding of biliary tract 
disorders is necessarily based upon a knowledge of normal function, a 
brief revieA^^ of biliary tract physiology is justified. The most essential 
fact, and the one most commonly overlooked, is that the biliary tract as 
well as the rest of the digestive system is under the direct control of the 
autonomic nervous system.^’'* "With remarkable consistency, the liver 
continuously secretes the bile which during fasting is prevented from 
entering the duodenum by the common duct sphincter of Oddi (Ivy^) . 
The dilute hepatic bile is therefore diverted into the gall bladder, which 
acts not only as a reservoir and equalizer of biliary tract pressure, but 
also concentrates the bile four to ten times, mainly by the absorption of 
water (Ravdin®) . According to most investigators, the concentrated bile 
is discharged into the duodenum by the more or less simultaneous con- 
traction of the gall bladder and the relaxation of the common duct 
sphincter (Lyon^). This action is instigated by the hormone cholecys- 
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tokinen, which is formed in the duodenum as the result of stimulation 
of food chyme (Ivy'^). Following the discharge of concentrated bile in 
response to food, the common duct sphincter again closes and tlie con- 
tracted gall bladder is once more filled with bile. 

A study of pressure relations in the biliary tract affords a means of 
understanding the cause of certain symptoms and functional disturb- 
ances. The common duct sphincter is capable of resisting a pressure of 
75 cm. of water, whereas the gall bladder is capable of e.xerting a pres- 
sure of only 30 cm. (Ivy®). The ways in which normal physiological 
action may be disturbed by functional disorders, infection, and obstruc- 
tion will be discussed later. 

Factors In Diagnosis 

The History: The diagnosis of biliary tract disease depends primarily 
upon an accurate history, which must include in addition to an account 
of digestive symptoms, a study of the individual, his personality and 
environment. It is only by this approach that functional disturbances 
ultimately may be determined; by the relationship of acute symptoms 
to emotional disturbances, business or financial worries, unhappy marital 
relations, or conditions leading to physical or nervous exhaustion. Fur- 
ther inquiry will in many cases reveal a relationship benveen symptoms 
which apparently originate in the biliary tract and that large group of 
disorders of gastric, duodenal, and colonic physiology.® That the en- 
docrine system is also indirectly involved in the production of these 
symptoms is suggested by their frequent onset during or following the 
menopause, as well as their being associated with disorders involving the 
thyroid gland. 

Pain: The accuracy of the history and diagnostic tests is best shown 
by a study of the findings in patients coming to operation. In a series of 
250 cases carefully reviewed, we have arrived at several conclusions 
of interest. The first is the fact that biliary colic, regardless of how typi- 
cal the attack may be, does not necessarily mean stones. This knou^ledge 
desen'es emphasis because frequently colic is considered proof of stones 
and therefore an indication for operation. Most recent evidence seems 
to indicate that colic results from the sudden overdistention of either 
the orall bladder or the common duct as the result of obstruction to the 
outflow of bile. The cause of the obstruction may be stones, spasm or 
organic disease (Morley,” Hurst,^° Zollinger”). 
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Because pain proved to be the most prevalent symptom in the series 
studied, further observations of its characteristics seemed justified. While 
biliary tract pain is described as typically originating in the right upper 
quadrant, no less than half of these patients described the pain as being 
in the epigastrium. Hurst, incidentally, has made similar observations. 
Radiation furthermore was in many cases atypical, being to the left side 
or precordium, especially with obstruction of the cystic or common 
ducts (Carter^-). Among other symptoms of particular significance 
were nausea and vomiting, which occurred most commonly with over- 
distention of the common duct, as noted by Zollinger.^® Chills and fever 
or jaundice v^ere usually associated with both obstruction of the common 
duct and infectious cholangitis. 

The Cholecystogi'am: The routine oral use of the double dose of dye 
has been attended by a notable increase in accuracy, particularly in the 
detection of stones (Stewart and Illick“). Technique has furthermore 
been improved by the use of paregoric to intensify the gall bladder 
shadoAv through its effect on the sphincter of Oddi, as well as to prevent 
loss of dye by diarrhea. The removal of excessive gas by enemas and the 
hypodermic injection of Prostigmine have also proved useful procedures. 

In the interpretation of cholecystographic findings, a correlation with 
operative findings by Heyd, Carter and Hotz^® has shown that the in- 
tensity of the gall bladder shadow is, in most cases, a reliable indicator 
of its concentrating ability, provided functional disturbances have been 
ruled out. In other words, faint visualization of the gall bladder which 
filled and emptied normally indicated active or past infection with 
fibrosis in 87 per cent of the patients coming to operation. Stones are 
difficult to visualize in these cases. However, a poor concentration of 
dye and consequently a faint visualization was found to occur with a 
gall bladder capable of normal concentration, when there was a dis- 
turbance of liver secretion or interference \vith the flow of bile into the 
gall bladder. On the other hand, a normal visualization of the gaU bladder 
may occur in the presence of definite disease, particularly if there is 
impaired emptying. Further observations have shown that a lack of gall 
bladder shadow is not a reliable diagnostic sign unless the dye can be 
simultaneously visualized in the colon. This is assurance that the dye has 
been taken and has not been lost by vomiting or diarrhea. The most 
common operative finding in patients having had pain and showing no 
visualization of the gall bladder is a cholesterol stone impacted in the 
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cystic duct. Statistical studies have almost invariably shown that the 
stones found at operation can actually be demonstrated in the cholecvs- 
togram in only about 25 per cent of patients. 

The cholecystogram, furthermore, affords usually unrecognized evi- 
dence of functional disorders in the enlarged gall bladder shadow^, which 
is frequently of unusual intensity; confirmatory evidence is found in a 
delay in emptying of the gall bladder following a fatty meal. The gen- 
eral use of cholangiography (iVIirizzi^®), or visualization of the biliary 
tree by the injection of a radiopaque substance through the “T” tube 
during or following operation, should greatly reduce the incidence of 
postoperative colic due to retained common duct stones. Our conclu- 
sions in regard to the x-ray studies are that although these methods have 
attained a remarkable degree of accuracy, they must not be considered 
entirely infallible. They are simply a part of our diagnostic investiga- 
tions; all other findings must also be taken into consideration in arriving 
at a final diagnosis. 

Biliary T ract Drainage: Under the circumstances, it is indeed fortu- 
nate that there is available a dependable supplementary diagnostic 
method; that of biliary tract drainage (Lyon^). Numerous investigators 
have proved that the microscopic examination of the biliary sediment 
affords reliable evidence of infection or stones, just as similar evidence 
may be found in an examination of urinary sediment (Lyon’, Piersol 
and Bockus,^" Rehfuss,^ Rousselot’**) . Investigation of several hundred 
patients coming to operation, however, shows that crystalline sediment 
may indicate stasis rather than stones. 

Furthermore, it is now possible to demonstrate with considerable 
accuracy actual infection of the biliary tract with the encapsulated duo- 
denal tube.^” In a series of 120 operative patients reported by Twiss, 
Carter and Hotz,-” preoperative duodenal drainage showed all specimens 
of duodenal bile to be sterile in seventy-four of seventy-five cases where 
the biliary tract was proved to be sterile by specimens obtained at oper- 
ation. Of twenty-eight cases showing positive duodenal cultures of sig- 
nificant organisms, nventy-five had identical types of organisms in the 
biliary tract at operation. The encapsulated tube and its use have been 
described by Twiss and Phillips."^ These facts are of great practical im- 
portance because in all published reports the least satisfactory results of 
cholecystectomy have been obtained in those patients having neither 
stones nor infection. 
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Aside from its value in the demonstration of organic pathology, 
biliary tract and common duct drainage has furnished much of the 
evidence upon which the vast and growing volume of literature per- 
taining to functional disorders of the biliary tract is based. Its contribu- 
tions here are mainly the demonstration of abnormalities in gastric 
acidity, which are found in the majority of patients with biliary tract 
disease, and the variations in the amount and concentration of bile 
obtained following stimulation. There is, moreover, no test of greater 
accuracy for complete obstruction of the common duct, a finding usu- 
ally indicating malignancy, or for the absence of pancreatic ferments, 
which is sometimes found in pancreatic disease. A word of warning 
must here again be sounded, however, for no conclusion can be based 
upon the findings of a biliary tract drainage which has not been prop- 
erly performed. 

A discussion of diamiosis cannot of course be left without mention- 

D 

ing that there is a multitude of tests which have been devised for the 
purpose of demonstrating impairment in liver function or differentiating 
between the obstructive and intrahepatic types of jaundice. Each of 
these has its enthusiastic adherents, few, however, have come into gen- 
eral use or obtained unanimous approval. While many of these proced- 
ures have undoubtedly great value, a discussion of their relative merits 
would be far beyond the scope of the present paper. 

Differential Diagnosis: Failure in treatment may indicate that the 
symptoms for -which the patient is being treated did not originate in the 
biliary tract, or that the relationship between the biliary tract symptoms 
and other disorders was not sufficiently well understood. Among other 
disturbances which we consider to be due to an imbalance of the auto- 
nomic nervous system is spastic colitis, characterized usually by abdom- 
inal pain, constipation, mucus in the stool, a spastic colon and the finding 
of hyperactive reflexes.-" Among other apparently related conditions are 
pylorospasm and duodenitis, which are usually characterized by some 
relationship of symptoms to the intake of food. Another condition is 
peptic ulcer, the diagnosis of which is suggested by pain occurring regu- 
larly before or after meals, or at the same time every night. Inflamma- 
tory lesions of the appendix and urinary tract quite commonly produce 
difficult diagnostic problems; the presence of a right-sided ureteral stric- 
ture or renal calculus may also be confusing. The finding of gall bladder 
dysfunction secondary to such conditions should not prevent attention 
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being focused primarily upon the original cause of the patient's symp- 
toms. In any patient having precordial or epigastric pain, we must care- 
fully determine whether the pain originates in the biliary tract or in the 
heart, remembering that both may be involved. Finally, the possibilit}^ 
of tabetic crises must never be forgotten. 

Some Problems In Management 

In discussing the medical management of biliary tract disease, the 
question which immediately becomes apparent is, “What type of case 
do you include in this group.?” The answer is that every patient with 
biliary tract disease is a candidate for a careful complete diagnostic in- 
vestigation, followed by continued medical supervision, regardless of 
the necessity of surgical intervention. Both infections and functional 
disorders of the biliary tract are with few exceptions chronic and re- 
current in character, as careful follow-up investigations have shown. 
The situation has been admirably summarized by Lahey and Jordan:"® 
“The management of biliary tract disease, like the management of almost 
all other intraabdominal diseases, has become a joint problem of the 
surgeon and internist. While the treatment of gall bladder infection and 
stones and of cholangitis are admittedly surgical, the diagnosis and post- 
operative treatment of these conditions present problems of great inter- 
est to the internist.” 

The initial and immediate problem which confronts the physician in 
any given patient might be expressed by the questions: 

“Is this a medical or surgical case.?” 

“What are the indications for treatment?” 

Satisfactory answers to these questions are furnished by an adequate 
diagnostic work-up, which quite frequently necessitates move informa- 
tion than can be obtained by the usual history, physical examination, 
and cholecystogram. Not even direct positive evidence of the funda- 
mental factor of infection can be obtained by these limited means. 
However, the necessary information may be obtained by other methods 
such as biliaty tract drainage, chemical examination of the blood, and 
liver function tests. 

The first step in diagnosis is a differentiation between organic disease 
and functional disorders of the biliary tract. Although control of the 
entire digestive tract by the autonomic ner\mus system has always been 
known, the mechanism of the biliaty tract has only recently been suffi- 
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ciently understood to be of practical value. A study of functional dis- 
orders of the biliary tract was probably originated by ^^^estphal,"* the 
importance of whose concepts has been stressed in the American litera- 
ture by Ity and Sandblom,-^ under the term of biliary tract dyskinesia. 
The basic classification of these disorders is into atonic and hypertonic 
types of gall bladder enlargement.-®-^^ 

Tunctional Disorders: The atonic type of gall bladder enlargement 
is commonly found in patients showing a general debility, usually in 
those of middle age or advanced years who are addicted to sedentary 
habits and overeating. Their history is characterized by dull pain or dis- 
comfort, especially after meals, belching, distention, nausea, and con- 
stipation. The cholecystogram shows an enlarged balloon-shaped gall 
bladder with impaired power of evacuation, as demonstrated by lack 
of emptying following the fatty meal. On biliary tract drainage, there is 
usually a deficiency of free hydrochloric acid, with a large amount of 
concentrated bile which is obtained only after stimulation of the gall 
bladder with olive oil. 

The hypertonic gall bladder associated with gastric hyperacidity 
often gives, in addition to the dyspepsia previously described, symptoms 
of colic and heartburn. On physical examination there may be tenderness 
in the right upper quadrant. This, however, seems to be due to over- 
distention of the gall bladder and disappears following duodenal drain- 
age. The cholecystogram shows in these cases a tubular type of gall 
bladder enlargement with a dense shadow, commonly with a delay in 
emptying following the fatty meal. Biliary tract drainage findings in- 
clude gastric hyperacidity; concentrated bile is obtained following 
stimulation. Cultures of duodenal bile are usually sterile. 

The hypertonic gall bladder of the reflex type is similar in symp- 
tomatology to that described with gastric hyperacidity. Acute symptoms 
are more apt to follow an emotional disturbance or physical or nervous 
exhaustion. Here again there may be tenderness in the right upper 
quadrant, which disappears after duodenal drainage. The cholecystogram 
differs in shoving, during periods of freedom from pain, prompt and 
almost complete emptying following the fatty meal. On biliary tract 
drainage concentrated gall bladder bile is easily obtained following stim- 
ulation with magnesium sulphate. Cultures of duodenal bile are again 
sterile. The essential feature of the hypertonic reflex gall bladder, how- 
ever, is the presence of some source of reflex irritation which results in 
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a spasm of the common duct sphincter and a resultant overdistention 
of the gall bladder and common duct. The reflex cause may be in the 
central nervous system, induced by worry or fatigue, or it may lie in 
some pathological condition of the abdominal cavity, such as a chronic 
appendicitis, renal calculus or pyelitis. Carter and Hotz-^ recently re- 
ported three cases in which improved function of the gall bladder fol- 
lov’ed the removal of a diseased appendix. 

In functional disturbances particularly of the hypertonic type there 
are, practically invariably, evidences of disturbed function of the auto- 
nomic nervous system, which controls the function of the entire biliary 
and digestive tracts. It is therefore of clinical significance to be able to 
ascertain the presence of an imbalance of the autonomic nervous system. 
A^'hile patients having this disorder may be the picture of composure, 
they are usually of the nenmus, hyperactive, worrying type. Environ- 
mental disturbances which cause symptoms can frequently be found by 
a careful history. The most common physical findings are a postcervical 
tension and tenderness, dilated pupils, a spastic colon (with a palpable 
tender sigmoid and a dilated cecum), and generally hyperactive reflexes. 

Chronic Non-Calciiloiis Cholecystitis: Since this term is in use to 
designate cases of every possible degree of inflammation and infection,'" 
as well as many in whom there is no infection whatsoever, it is first 
necessary to define our terms. Graham"® and Mackey"^ have suggested 
the following classification: (i) Minimal lesion, wall of gall bladder 
slightly thickened, few lymphocytes in wall, concentrated bile in the 
gall bladder, (2) cholesterosis, (3) clironic catarrhal cholecystitis- 
edema of mucosa, greater lymphocytic infiltration, some muscular thick- 
ening, (4) chronic fibrous cholecystitis, markedly thickened walls, di- 
verticular crypts, an absence of cuboidal epithelium, usually associated 
with calculi. Heyd, Carter and Elotz^® offer a similar but somewhat more 
comprehensive cla.ssification, in which dysfunction is considered a pre- 
liminary step to stone formation and infection, as well as the various 
subsequent pathologic changes in the biliary tract. In non-calculous 
cholecystitis, an accurate initial classification is essential, because the 
effectiveness of cholecystectomy in the relief of symptoms is directly 
proportional to the amount of pathology present. A statistical study of 
operative cases and pathological specimens has shown in most instances 
that where symptoms have not been relieved by cholecystectomy there 
is little or no pathological change in the gall bladder wall. 
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The presence of chronic cholecystitis may be suspected with a 
history which includes pain of the character previously described, dys- 
pepsia, an intolerance for fats, and constipation. Symptoms of more 
extensive pathological changes are nausea, vomiting, chills, fever, jaun- 
dice, and loss of weight. Tenderness and spasm of the right upper quad- 
rant are to be found during active phases of the disease. As indicated by 
a study of those patients coming to operation, the cholecystogram will 
in most cases sho^^'' impairment in the degree of visualization of the gall 
bladder; with no visualization there are generally stones. The biliary 
tract drainage usually shows pathologic elements in the biliary sediment, 
an impaired response to stimulation in obtaining concentrated gall 
bladder bile, and positive cultures in specimens of duodenal bile obtained 
under sterile precautions.^- An additional finding, common during active 
stages of infection, is a moderate elevation of the icterus index reading,’’® 
even in the absence of jaundice. 

Since differentiation between true cholecystitis and dyskinesia is 
highly important, the differential factors as demonstrated primarily by 
operative findings should warrant a brief discussion. The symptoms ap- 
parently most suggestive of cholecystitis are acute prolonged attacks of 
pain, chills, fever, loss of weight, and jaundice. Pain is usually associated 
Muth soreness or tenderness in the right upper quadrant. In cholecysto- 
graphic studies, cholecystitis cases usually show faint or no visualization 
of the gall bladder. On the other hand, the cholecystogram in uncompli- 
cated functional disorders shows a strong concentration of dye and a 
characteristic enlargement of the gall bladder with delayed emptying 
after the fatty meal. The fact must be constantly kept in mind, how- 
ever, that in many patients both functional disorders and infection are 
present. 

Having arrived at the diagnosis of chronic cholecystitis, it is next 
necessary to determine whether medical or surgical treatment is prefera- 
ble. Surgery is usually necessary Avith a history of recurrent acute attacks 
of pain, nausea, vomiting, chills, fever, or jaundice. Patients with these 
symptoms rarely respond well to medical treatment. In a study of 3872 
operative cases reported by Heyd, Carter and Hotz^® these sj’-mptoms 
have been found to be associated most frequently with advanced path- 
ology involving the common duct. The advisability of surger)^ is con- 
firmed if the history described is associated with findings of acute 
tenderness, spasm, or a mass in the right upper quadrant; faint or no 
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visualization of the gall bladder; biliary drainage findings of an absence 
of normally concentrated gall bladder bile. Further evidence is furnished 
by the presence of pathologic microscopic elements and positme cul- 
tures of pathogenic organisms in the duodenal bile. With these findings 
there may be a moderate elevation in the icterus index reading. Medical 
treatment is indicated (in the absence of the recurrent acute symptoms 
previously mentioned) when the cholecystogram and biliary tract drain- 
age indicate a fairly normally-concentrating gall bladder, with sterile or 
positive cultures of duodenal bile, and a relatively normal icterus index. 
Mentzer®'* however states, “all patients with chronic non-calculous chol- 
ecystitis are entitled to a trial period of medical treatment.” 

Cholesterosis: By cholesterosis of the gall bladder is meant the “straw- 
berry gall bladder” described by Moynihan and MacCarty The title 
is derived from the appearance of the mucous membrane of the gall 
bladder, which is covered with tiny yellow plaques of cholesterol esters 
and fats. While the causes of this condition and the best methods of treat- 
ment have aroused a great deal of speculation, a very comprehensive 
study by Mackey^^ seems to indicate that the deposits in the %vall of the 
gall bladder are simply the result of excessive absorption of cholesterol 
from a supersaturated solution of gall bladder bile. The conclusions of 
this author are that cholesterosis of the gall bladder is in itself not entitled 
to the designation of a clinical entity; that it cannot be diagnosed with 
assurance clinically; and that the symptoms and indications for treat- 
ment in this condition are entirely dependent upon the degree of con- 
comitant cholecystitis. 

Cholelithmh: While in general cholelithiasis is conceded to be surgi- 
cal, the problem of the patient with stones and without acute symptoms 
will aht^ays be with us. An excellent study of stone formation has been 
reported by Sweet.^“ In these cases the gall bladder may visualize and 
empty normally or there may be no Ausualization in the cholecystogram 
and no concentrated bile obtained on duodenal drainage. Additional 
findings may be positive bacteriological cultures of duodenal bile and a 
moderate elevation of the icterus index. In the latter group is usually 
found active infection®" or a non-functioning gall bladder with a calcu- 
lous obstruction of the cystic duct. There is at other times advanced 
pathology of the gall bladder, common duct and liver (Heyd, Carter 
and Hotz;^® Heyd and Killian;®® Graham®"), Recurrent acute attacks 
and laboratory findings of infection, advanced patholog)^, or a non- 
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functioning gall bladder would seem to justify advising prompt surgical 
interference, since impairment in the blood supply in many cases results 
in gangrene or perforation of the gall bladder. In 167 cases of cholelithia- 
sis, under observation but not operated upon for various reasons, 10 per 
cent developed acute cholecystitis. 

Acute Cholecystitis: The first and foremost consideration, and this 
is a fact M^hich is frequently overlooked, is that acute cholecystitis is in 
approximately 90 per cent of the cases an acute exacerbation of a chronic 
cholecystitis, with cholelithiasis. Therefore, advanced pathology may be 
suspected in the patient with acute symptoms, especially if there is a 
prolonged history of indigestion and presence of acute tenderness and a 
mass in the right upper quadrant. Especially in the aged, the absence of 
fever and leukocytosis is by no means uncommon, even in the most ad- 
vanced stages of pathology. The sedimentation rate may sert’^e as a more 
reliable indication of the severity of the infection, or of the presence of 
empyema or gangrene of the gall bladder. 

These facts have a very definite bearing on the spirited and pro- 
longed controversy over the relative merits of the “immediate” and 
“delayed” operation in acute cholecystitis. Statistical studies have proven 
both sides to have been at least partially right in their contentions. Heuer 
states that gangrene and perforation occur in at least 20 per cent of all 
cases of acute cholecystitis not operated upon promptly. Hotz^® in a 
study of 574 cases of acute cholecystitis, states that gangrene was found 
at operation in 17 per cent of the cases and perforation in 16 per cent. 
The general mortality in this series was 10 per cent; in acute perforated 
cholecystitis the mortality was 26 per cent. With peritonitis, which 
occurred in 77 per cent of patients with perforation, the mortality was 
39 per cent. Hotz"*® concludes that “perforation of the gall bladder 
during an acute attack is as frequent and as fatal from a statistical review 
as that in acute appendicitis.” 

In regard to the optimum time for operation in acute cholecystitis, 
the picture has been in the past confused by statistical studies based upon 
the time of operation after the patient has entered the hospital. By a 
study of the elapsed time from the onset of acute symptoms, Hotz®” 
found that the mortality showed a great variation, which depended upon 
the day of illness upon which the operation was done. From the first to 
the fourth day there was a progressive decrease in mortality from 12 per 
cent to 4 per cent; after the fourth day there was a progressive rise. The 
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conclusions based upon these studies were that prompt operation in most 
cases of acute cholecystitis is preferable, provided a period of at least 
24 hours is allowed in the hospital to prepare the patient for operation. 
The essential features of preparation consist in relieving dehydration and 
building up the glycogen reserve of the liver, by giving dextrose b)^ 
mouth and infusions if necessary. 

Therapeutic Considerations 

The principles of treatment here outlined have been formulated and 
followed during the past ten years in the Biliary Tract Clinic of tlic 
New York Post-Graduate Hospital. A detailed diagnostic investigation 
has been completed in 2,100 patients; conclusions as to the results of 
treatment are based upon approximately 20,000 clinic visits. The diag* 
nostic routine has included the cholecystogram, biliary tract drainage, 
and chemical analysis of the blood. Practically all patients suspected of 
having infection or coming to operation have had cultures made of bile; 
for several years this has been obtained by means of the encapsulated 
duodenal tube. 

Preoperative Care: Surgical patients are admitted when possible sev- 
eral days before operation. During this period the patient is given a high 
caloric, high carbohydrate diet, low in proteins and fats. Lumps of 
^ sugar, dextrose or candy are given every two hours; water or fruit juices 
every hour or turn, '\^'’hen necessary, dehydration is relieved by clyses 
or intravenous infusions of 5 per cent glucose, care being taken not to 
overload the circulation. With jaundice, which involves the possibility 
of hemorrhage and results in a greatly increased mortality, the preopera- 
tive administration of bile salts and vitamin K is indicated for at least 
4 days preceding operation. The amounts are judged by the results of 
the prothrombin time (Snell, Butt and Osterberg^^). 

Postopei'ative Care: In several hundred patients reporting for relief 
of digestive symptoms folloudng cholecystectomy, practically none was 
following any dietary restriction. Most patients had been told that they 
were “cured” and could “eat anything.” In our e.xperience, recurrent 
symptoms are less common with a diet restricted in the intake of fats and 
foods high in cholesterol, as well as those foods which are indigestible 
and high in roughage. 'We also feel that the general hygienic care of the 
patient merits continued supendsion, especially in regard to the intake 
of an adequate amount of fluids, sufficient exercise, and the. avoidance of 
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overeating and constipation. Medication in these patients is seldom 
needed and is given only in accordance with specific indications fur- 
nished by the history, physical examination, or laboratory findings. 

Medical Regime: The general principles of treatment in medical pa- 
tients are based upon the initial diagnosis and the results of diagnostic 
tests, as well as upon the personality of the patient and his environment. 
An effort is made to direct treatment to physiological needs, whenever 
this is possible. In functional disorders, rest or a complete change of en- 
vironment is frequently beneficial, as is the removal or treatment of 
any pathological conditions of the abdominal cavity. General hygienic 
care is of the utmost importance in all ambulatory patients, especially in 
those having infections. Removal or treatment of focal infections should 
also receive consideration. The more serious conditions, particularly 
those associated with jaundice and fever, should have bed rest. 

Diet: The opinion of Chauffard and Rehfuss and Kelson^ has been 
confirmed by our experience, in that there is no more important element 
than diet in the treatment of disorders of the gall bladder or liver. Diets 
formulated in our clinic for gall bladder disea.se are of three types: 
(i) Low fat and low cholesterol, (2) Modified Sippy, (3) “Stimulat- 
ing,” or relatively high cholesterol and fat. The diets and the indications 
for their use have been described in detail by Carter, Greene and 1 wiss.^' 

The low cholesterol and low fat types of diet have been in use for 
many years. The foods highest in cholesterol are egg yolk, brain, liver, 
kidneys, and sweetbreads. Both fats and cholesterol cause contraction of 
the gall bladder and y^hen taken in excessive amounts tend toward a 
hypercholesteremia. The indications for the use of these diets are hyper- 
cholesteremia, cholelithiasis, a history of intolerance for fats, and any 
condition which interferes with the contraction of the gall bladder, such 
as inflammation or obstruction of the cystic or common bile ducts. The 
use of a low cholesterol and low fat diet results in a lowered blood 
cholesterol in most cases. Since weight variations in gall bladder disease 
are frequently extreme, this group of diets consists of the No. i diet, 
which is low in calorics, and the No. 2 diet, which is high in caloric 
value, chiefly through intermediate feedings and the addition of foods 
high in carbohydrates. 

The modified Sippy diets with intermediate feedings are intended 
for the patients with gall bladder disorders with gastric hyperacidity and 
the so-called hypertonic, hyperacidity type of gall bladder enlargement. 
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Clinically about 25 per cent of chronic disorders were found to fall in 
this group. This type of diet is also indicated in duodenitis, pylorospasm 
and in extreme degrees of spastic colitis. The 3 A diet is a strict carbohy- 
drate diet with intermediate feedings, the 3 B diet, a maintenance diet 
with the addition of meat. 

By “stimulating” types of diet is meant those designed to relieve 
biliary stasis and to promote evacuation of the flaccid or atonic type of 
gall bladder. The contraindications to their use are fat intolerance, hy- 
percholesteremia, cholelithiasis, active infection of the gall bladder and 
obstruction of the cystic or common ducts. Our diet No. 4 is low in 
caloric value; diet No. 5 is high in caloric value. 

Another very important member of the dietary group is diet No. 6, 
which is high in carbohydrates and calories, lov”^ in proteins and fats. 
This diet is used in jaundice of all types, acute liver damage, and cirrho- 
sis of the liver. The great value of this type of diet in relieving the 
ascites of cirrhosis has been demonstrated by the staff of the Mayo Clinic. 
It is also useful in building up the glycogen reserve of the liver before 
operation, and in increasing the weight of the patient who is suffering 
from malnutrition or recent weight loss. 

Medication: Aside from the dietary and hygienic measures discussed, 
efforts are made to give medicines only in accordance with definite indi- 
cations. Among the relatively few which we have been using arc the 
following: 

Laxatives: Constipation is one of the most common symptoms asso- 
ciated with biliary tract disease. As a result, the liver probably fre- 
quently suffers from impaired function due to actual infection or toxic 
absorption as suggested by Rehfuss^ and by Bassler.^^ Where possible, 
an adequate amount of exercise and fluids are advised. Saline laxatives 
have a definite place; among those most effective are Epsom salts, Carls- 
bad salts, sodium phosphate, sodium sulphate and many similar prepara- 
tions. In spastic hypertonic conditions, lubricants are preferable, such as 
mineral oil, agar, Irish moss, and combinations of these medicines. Bile 
salts and their combinations with various types of cathartics should be 
limited to patients who do not have spastic colons or biliary dyskinesia. 
Cathartics in general are contraindicated except in the aged, in whom 
vitamin B is especially useful. 

Alkalies: The prevalence of gastric hyperacidity with disorders of 
the gall bladder is rarely suspected, because the gastric acidity of these 
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patients is hardly ever tested. However, in many with colic, heartburn 
and indigestion almost immediate relief can be obtained by the modi- 
fied Sippy diet and alkalies following meals. These medicines give best 
results when taken an hour after eating. Among medicines which have 
proved satisfactor}’- are equal parts of calcined magnesia and calcium 
carbonate, to which an equal part of bismuth subcarbonate may be added 
if desired. By adjusting the amount of laxative element, which is cal- 
cined magnesia, this powder may be made as laxative as desired. The 
aluminum hydroxide preparations have also seemed to give good results 
in one to two dram doses, their greatest disadvantage is the tendency 
toward constipation which sometimes follov'S their use. The newer mag- 
nesium trisilicate preparations, Trisomin and Trinesium, have also given 
vet)’" satisfactory results. Their greatest advantage is the convenience of 
tablet medication. 

Hydrochloric Acid: In patients having an achlorhydria as demon- 
strated by the Ewald meal, remarkable relief may sometimes be obtained 
by taking a dram of dilute hydrochloric acid in orange juice with meals. 
Nitrohydrochloric acid, lo minims in water, has also been advocated in 
these conditions. When acids are not well tolerated, one or two capsules 
of Acidulin may be given with meals. 

Cholagogiies and Choleretics: Cholagogues are substances which 
cause contraction of the gall bladder, primarily fats, cholesterol-contain- 
ing foods and oleic acid. Choleretics are substances which will stimulate 
the liver to secrete more bile. The only preparations demonstrated as 
being of practical value in this regard are the bile salts. While there is no 
question about the efficacy of bile salts in stimulating bile flow, there is 
some question as to their therapeutic indications. Duodenal drainage 
studies have conclusively shown that the liver secretes with remarkable 
consistency a definite amount of bile .salts daily. In approximately 1200 
c.c. of bile secreted daily, possibly 10 grams of bile salts are discharged 
into the intestinal tract. A large part of this is reabsorbed and carried 
back to the liver, where it exerts a choleretic action. There is, therefore, 
probably an adequate amount of bile .salts delivered bv the liver under 
all circumstances except where there is a complete obstruction of the 
common duct or where liver damage has resulted in an almost complete 
loss of function. There is a real question whether bile salts should be 
administered at all under these conditions. 

A^Hiile bile salts are apparently beneficial in the atonic gall bladder 
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and in the aged suffering from constipation, contraindications to their 
use would seem to be hypertonic states of the biliary or intestinal tracts, 
duodenitis and pylorospasm. Under these conditions an increased intra- 
hepatic pressure has been found to aggravate the discomfort of the pa- 
tient, especially if antispasmodics are not given simultaneously. 

Aiitispasiiwdics: ^Vith pain, colic and in the hypertonic conditions 
of the biliary tract, as well as in the spastic colon, the antispasmodics play 
a very beneficial role. Among those found very effective are atropine 
sulphate, extract of belladonna, tincture of belladonna, Trasentin, Syn- 
tropan and Bellergal. The three latter preparations have seemed less apt 
to produce dilatation of the pupils and a dry throat than the atropine 
preparations. Adequate dose.s, however, are essential to produce results 
in this group. 

Sedatives: The highly nervous state of a large number of these pa- 
tients justifies a sympathetic consideration of the individual case and the 
use of sedatives in as large doses as needed. The relation of nervousness 
and worr}’’ to symptoms has previously been discussed. The findings of 
a postcervical congestion, a spastic colon, and hypertonic reflexes sug- 
gest the need of sedatives. Among those which we have used with sat- 
isfactory results are phenobarbital, grains 14 to 14; Adalin, grains 5 ; 
triple bromides, 15 grains, three times daily. Bromural and Bellergal 
have also been given, i tablet three or four times daily. 

Biliary Tract Antiseptics: Although many drugs have been advocated 
as biliary tract antiseptics, few actually have proven to be effective in 
this regard. Since the only method aside from operation by which 
infection in the biliary tract can be actually demonstrated is by the 
bacterial cultures of the duodenal bile obtained under sterile precau- 
tions, the organisms must be demonstrated as being present before treat- 
ment is begun and persistently absent after treatment has been stopped. 
AVe know of no such demonstration with any drug. 

On the other hand, the known e.xcretion in the bile of certain drug.s, 
such as neoprontosil and sulfanilamide, affords possibilities for further 
study. Good clinical results in the treatment of liver infection with sul- 
fanilamide have been reported by Ottenberg,^^ Since investigations have 
shown that this drug is secreted in good concentration in the bile, en- 
couragement is provided for the further study of this type of treatment. 

Vaccines: The use of autogenous vaccine from the bile, stool or from 
foci of infection has been advocated and in use for many years by 
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Rchfuss.' W’c have also utilized vaccine for tlie past ten years and have 
been ver\- well satisfied with its results in many cases. Best results are 
obtained if the dosage is kept very lo\\', below the point of systemic 
reaction. I'he course of treatment, however, should be continued for at 
least four to six months. While there may well be some question as to 
the exact mechanism by which the benefit is obtained, good results are 
frequent in patients having this form of treatment. 
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R aging is a biological phenomenon which has been the sub- 
g ject of much study, but the processes that underlie the 
9 aging of tissues and organisms are not yet understood. 

G ^Vhen we try to apply general biological knowledge of 
Q’SHSSassHHSSS’fl the aging mechanism to clinical medicine and to an un- 
derstanding of senescence in man we at once encounter the problem: 
What is aging, what disease? What organic bodily changes are a result 
of the inevitable involution of tissues and organs, what a result of envir- 
onmental and accidental factors? Our answer to these questions will 
determine the direction of scientific study of senescence, as u^ell as the 
therapeutic approach to persons suffering from the so-called degenera- 
tive diseases which are commonly regarded as phenomena of aging. 

The distinction between aging and diseases is not an academic one; 
it is not just a juggling with words. To quote a famous philosopher 
and teacher: “If names be not correct, then language is not in accord- 
ance with the truth of things. If language be not in accord with the 
truth of things, affairs cannot be carried on successfully.”^ 

What do we mean by aging? Aging is one phase of the life curve. 
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We are accustomed to think of youth as the period of growth, of agincr 
as the period of decay or involution. But as Huxley- has stated: “Devel- 
opment and Life are, strictly speaking, one thing; though we are accus- 
tomed to limit the former to the progressive half of life, and to speak 
of the retrogressive half as decay, considering an imaginary resting point 
between the two as the adult or perfect state.” 

Ehrenberg^ has stated the law of the necessity of death. Death is 
necessary for life; without death there is no life. All life is a running 
down that of necessity leads to an end. There is no such thing as a 
stationary life. Every person has his own physiological time of death, 
even if he does not live to experience it. His true age is determined, not 
by the number of years he has lived, but by the number of years by 
which he is removed from death. 

Minot^ points out that “The period of old age, so far from being 
the chief period of decline, is in reality essentially the period in whieh 
the actual decline going on in each of us will be the least. Old age is 
the period of slowest decline.” 

Death may result from wear and tear of the organism due to ex- 
ternal insults; it may result from the accumulation of inhibiting sub- 
stances within the organism; it may result from a diminution in the 
original vital force. As Warthin“ maintains, old age may be due to the 
gradually weakening energ)'' charge set in action at the moment of fer- 
tilization of the egg. It has been said that the tempo of aging is depen- 
dent less on the degree of wear and tear, than on the inborn strength 
of resistance to this wear and tear. Senescence is but one phase of the 
continuous development, growth and differentiation of the living or- 
ganism between the events of fertilization of the egg and death. 

The variability of the time of occurrence of the individual phe- 
nomena of growth and senescence increases greatly with the progress 
of years. Thus the variability of the age at which the fontanelle closes, 
or at which the first teeth erupt is much less than that of the develop- 
ment of presbyopia. So it may be expected that physical disablement 
due to aging will appear at widely scattered ages, say at age 50 in some, 
at age 80 in others. This leads to further confusion and to difficulty m 
determining what phenomena are due to disease, and what to aging. 
At times the familial behavior of these phenomena may be helpful in 
reaching a decision, for the tempo of aging and of growth is often a 
familial characteristic. We often find members of one family growing 
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gray at about the same age, an age characteristic for each family. 

Yet all structural changes found in the aged are not signs of senes- 
cence. The older the person, the greater his years of exposure to ex- 
ternal insults, and the greater the possibility that his body will show 
scars of these encounters. A generation ago, when tuberculosis was far 
more widespread than it is today, almost every adult, at autopsy, gave 
evidence by the scarring of his lungs that he had undergone a tubercu- 
lous infection. These scars were not manifestations of aging; but aged 
individuals, because of years of exposure to tuberculous infection, al- 
most universally had at some time been infected, 

We shall all agree that there is an aging process of the various tissues 
and organs of the body. We may not agree where to draw the line 
between phenomena of pure senescence and those of superimposed dis- 
ease, a disease process whose development, mayhap is favored by the 
aging of the tissues. Fractures of the hip, through the neck of the 
femur, are very common in old persons. Yet we do not regard such 
fractures as manifestations of aging. Aging plays its part; the bone 
has become rarified and brittle; the aged person has lost some of his 
resiliency, balance and coordination, so that he falls more easily and 
the weakened bone breaks more readily. But the actual fracture is an 
accident; it does not connote aging. Similar considerations apply to the 
so-called hypostatic pneumonias of the aged. Loss of elasticity of the 
lungs, rigidity of the thoracic cage, diminished excursion of the dia- 
phragm, all presumably favor the collection of secretion in the lungs 
and prevent the expulsion of this material when it becomes infected. 
The element of infection, however, is an accident, not a manifestation 
of aging. 

It has repeatedly been pointed out that natural death, death from 
natural decay, occurs very rarely in man.® Autopsies on old people 
always reveal a pathological cause of death, though no symptoms were 
observable during life. Thus Aschoff^ reports on 400 autopsies on per- 
sons over 65 years of age. The most common causes of death were 
arteriosclerosis of the coronary, cerebral or peripheral arteries, hyper- 
tension, carcinoma of the gastrointestinal tract, prostatic hypertrophy, 
tuberculosis, and street accidents. 

Can arteriosclerosis, and the resulting clinical phenomena be explained 
on the basis of aging alone? Arteries do change with the years, and 
certain basic elements of this change may be due to the inevitable senes- 
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cence of living tissues. But does this mean that coronary artery sclerosis 
in a man in his fifth decade, in a man who exhibits no other manifesta- 
tions of bodily decay, is evidence of early senescent change? How 
reconcile this with a report such as that of Humphry ® who examined 
824 persons between the ages of 80 and 100 and found an absence of 
evident arterial disease in 72 per cent; or an autopsy performed by Pro- 
fessor Cunningham on a man aged 106 whose arteries throughout the 
body were slightly dilated, but with no decided signs of atheroma, and 
little loss of elasticity; whose heart was small and with healthy valves. 

Groddeck ” reports that in one-third of the autopsies of persons over 
the age of 80 there were only minimal arteriosclerotic lesions. If we 
insist that arteriosclerosis will develop inevitably in every person, that 
arteriosclerosis is a measure of the aging process, that early arteriosclero- 
sis is evidence of early aging, must we not regard the absence of arterial 
disease in the aged as a sign that such persons are supernormal, that in 
them longevity, so far as it depends on an intact cardiovascular system, 
is a disease? 

A striking example of the difficulty in distinguishing between aging 
and disease is described by Crocker^®. Many plants which reproduce 
vegetatively degenerate and become senescent in due time, and to obtain 
new vigorous specimens it is necessary to reproduce them from seed 
from time to time. For years it was supposed that this was a true senes- 
cence due to the absence of the rejuvenating power of the sexual con- 
jugation. More recently it has been learned that these plants degenerate 
because of the accumulation of virus diseases in them, and that since 
virus diseases are rarely transmitted through seeds, sexual reproduction 
leads to rejuvenated healthy stock. Virus-degeneration was mistaken 
for age-degeneration. 

It is instructive to note that the human changes most characteristic 
of aging, bodily changes that are accepted, in the popular mind too, as 
evidence of senescence are; loss in height, loss in weight, presbyopia, 
deafness for high tones, graying of the hair, loss of elasticity of the skin. 
None of these alterations of the structure and texture of the body are 
regarded as disease processes, none of them challenge the continuance 
of life. 

Can we find similar changes in the circulatory organs that seem to 
signify aging, and not disease? A characteristic phenomenon of aging of 
the heart is brown pigmentation of the muscle fibers. This pigment 
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accumulation first appears at the end of the first decade of life, and 
progressively increases. It is found in hypertrophied, as well as in atro- 
phied heart muscle cells. The absolute weight of the heart diminishes 
with age, but the ratio of the heart weight to body weight shows some 
increase. Simple atrophy begins at about age 70, and is followed by a 
degenerative atrophy of the heart muscle fibers. This cannot be dis- 
tinguished from the atrophy due to inanition and cachexia, and is 
probably due to a reduction in metabolism. The specific conduction 
system of the heart does not share in this atrophy and therefore becomes 
relatively more prominent. The sinuses of Valsalva become deeper; the 
mitral valve becomes too large, so that it bulges upward lilce an umbrella. 
These changes are distinct from calcification of the annulus fibrosus, and 
from atherosclerosis of the valves.'* With age there is an increase of the 
elastic tissue in the heart, especially in the auricles.^- Different parts of 
the heart undergo different changes with age. With advancing years 
there is a progressive enlargement of both auricles and of the four 
valvular ostia of the heart. The portion of the left ventricle at the apex 
atrophies so that the infrapapillary space becomes smaller. Thus, as it 
grows older the heart changes in shape; the base becomes wider; the 
apex, more pointed. 

Aging of the blood vessels, both arteries and veins, manifests itself 
by dilatation and elongation due to progressive deterioration of the 
elastic tissue in the vessel wall. The arterial wall gives way both in a 
circular and longitudinal direction, and a tortuosity of the vessel results.^'* 

A characteristic histologic change is the accumulation of finely 
divided calcareous material in the media.^'^ Many arteries show a pro- 
gressive thickening of the intima beginning during the first decade, 
which may become quite extreme with advancing years. The intensity 
of this process varies in different arteries and is far more marked in the 
anterior descending limb of the left coronary arter}^ than in any others. 
Sappington^® reports that the thickest radial artery at 65 years has no 
more change than a coronary artery at the age 20. It is not clear whether 
these intimal changes are physiological or pathological. Intimal thicken- 
ing from splitting and increase of elastic tissue is evidently a physio- 
logical process, for it begins within the first years of life and occurs 
regularly in all but the smallest muscular arteries. Thickening of the 
intima after the fourth decade is due to increase of coUagenous tissue 
and shows fatty, hyaline and calcific change as well. It is common, but 
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by no means universal in old aged'^ It would seem that, if old age alone 
were responsible for such arterial changes, they \vould be more uni- 
formly distributed throughout the body. 

Changes in function of the heart and arteries occur with advancing 
years. The pulse rate diminishes in frequency up to age 21 and then 
remains fairly constant until about age 65, when it tends to increase to 
a slight degree.^® 

Many studies have been made of the velocity of the pulse wave in 
man in relation to age. The velocity of the pulse wave, when measured 
with due regard to a number of variables, is a measure of the degree of 
arterial rigidity or loss of elasticity.^® There is a progressive increase in 
the velocities of the aortic and radial pulse waves from about 4 meters 
a second in childhood to about ro meters a second at age 65.®® This is 
an expression of the progressive loss in elasticity of the arteries. 

This arterial change leads to changes in the blood pressure. The 
idea that with increasing age there is a progressive rise in blood pressure 
still finds general acceptance. The term hypertension is employed far 
too loosely. True arterial hypertension, which so commonly leads to 
cardiovascular disease, is characterized by an elevation of both systolic 
and diastolic blood pressures. Systolic hypertension, without rise in 
diastolic pressure, has an altogether different mechanism, and is the 
result, not the cause of cardiovascular disturbances. It is encountered in 
persons with aortic insufficiency, and with hyperthyroidism. Here it is 
due to alterations in cardiac output. 

The hypertension met with in the aged is also a systolic hyperten- 
sion. Characteristically, in the later decades of life, the systolic blood 
pressure rises to about 140 or 160, while the diastolic pressure re- 
mains unaltered.-^ This systolic hypertension and increase in pulse 
pressure is not caused by a narrowing of the peripheral arterial bed, and 
does not place an added strain on the heart and arteries; it is the result 
of the loss in elasticity and the increase in rigidity of the aorta and large 
arteries, that find expression in the increased velocity of the pulse wave." 
The increasing length and width of the aorta and large arteries com- 
pensates for their loss in elasticity and helps to keep the internal tension 
of the aortic wall constant.®® Viewed from this aspect the increase m 
systolic pressure in the aged is an expression of loss in arterial elasticity, 
and in its effect on cardiovascular dynamics is a beneficent reaction. 
It is a mistake to parallel the high blood pressure states of every day 
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clinical experience with the blood pressure changes that accompany 
aging. 

The electrocardiogram in the aged has no characteristics that dis- 
tinguish it from that of younger persons. Studies by Levitt"* and by 
Warnecke"® both show that about one-quarter of persons over the age 
of 70, who are presumably normal, have electrocardiograms indicative 
of myocardial disease. Duthoit-^* found a greater number of abnormali- 
ties, but his material is not presented in a way that makes close analysis 
possible. These abnormal electrocardiograms are signs of disease, not of 
aging. More characteristic of aging, as such, is an increasing tendency 
to left axis deviation, an increase in the relative duration of systole, and 
a lessened frequency of sinus irregularity."^ 

The cardiac output per square meter of body surface, measured 
under basal conditions, declines very slightly in old age.^® This decline 
results largely from the lessened oxygen consumption of the body. 

We have learned that the several functions of the cardiovascular 
system that we are able to measure, the pulse rate, the blood pressure, 
the cardiac output, undergo relatively slight changes with advancing 
years. But this does not mean that the aged have a circulatory system 
as competent as it was in their youth. The aged make less demand on 
their hearts; they eat less; they avoid extremes of cold and heat; their 
physical activity is greatly lessened; they are unaware that their hearts 
have become weaker; they have little need for the great cardiac reserves 
that they had in their youth. When outward circumstances compel them 
to take the buffetings of life, as they did when they were younger, 
they discover that they lack adaptability, they cannot respond to the 
stresses of a physically active life. The behavior of body temperature in 
the aged illustrates this lack of adaptability. The body temperature of 
the aged is the same as that of the young, but the aged cannot stand the 
cold; in the winter time they must wear more clothes than they formerly 
did, they must live in warmer rooms, they like to huddle about stoves 
and radiators. As Cannon^® has said, their homeostatic mechanisms, when 
subjected to stress have limited ability to preserve uniformity of the 
internal environment. 

Let us return to the problem of arteriosclerosis. Can we find additional 
evidence that arteriosclerosis is a disease, and not a degenerative process 
of senescence? If arteriosclerosis is a phenomenon of senescence, it 
should be encountered with some degree of uniformity in arteries 
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throughout the body, it should appear with some degree of regularity, 
and with similar frequencies among persons of different races, and in the 
two sexes. Experience shows that this is not the fact. Arteriosclerosis, 
and particularly coronary sclerosis, is far less common among negroes 
than among whites.?”*^^ 

That arteriosclerosis is less common in women than in men is known 
to all clinicians and pathologists. We have already pointed out that 
arteriosclerosis is by no means universally present in the aged. In old 
persons who have died after having had aortic stenosis of many years 
duration the aorta is characteristically smooth and clastic, as though the 
valvular lesion had protected the aorta from the constant and persistent 
strain of the systolic ejection of the blood by the left ventricle. In 
coarctation of the aorta, there is marked sclerosis of the aorta proximal 
to the lesion, and little or no sclerosis distal to the stenosis.®^ Sclerosis of 
the pulmonary arteries is far less common than sclerosis of the systemic 
arteries, and when it is well developed there is almost invariably some 
process, such as mitral stenosis or extensive pulmonary disease, that has 
led to increased pressure in the pulmonary circulation.®* In children 
wide-spread advanced arteriosclerosis is encountered in the presence of 
severe nephrosis. 

Finally we may recall the peculiar frequency of arteriosclerosis in 
diabetics. In diabetics the percentage mortality from arteriosclerosis is 
one-third greater than for the population as a whole.®® In persons who 
have had diabetes for lo years or more, coronary artery disease as a 
cause of death is four times as frequent as in non-diabetics.®'* This arterial 
change in diabetics begins in early life. Hallock®® has shown, by meas- 
urements of pulse-umve velocit}'', that arterial hardening appears early 
in young diabetics. 

Hypertension, too, greatly favors the development of arteriosclerosis. 
It is much more common, and far more extensive in persons with hyper- 
tension than in those with normal blood pressures. Coronary arterio- 
sclerosis is uncommon in wmmen, but in women with hypertension it is 
frequently encountered, and in women with diabetes it is nearly as 
common as in men,®® 

AU of these obsen’^ations seem to point clearly to the fact that arterio- 
sclerosis is not a simple wearing out of the arterial coats that comes tvith 
age, bur that it is a disease, a disease, it is true, that manifests itself 
mainly, but by no means exclusively, during the period of senescence. 
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I do not believe that any thesis that attempts to explain the distribution 
of arteriosclerosis on the basis of aging alone- and that would explain its 
occurrence in the younger decades by predicating a great variability in 
the age of onset of senescence will meet the facts. Leary^’^ has stated 
that: “Atherosclerosis is a disease and not the inevitable consequence of 
age, since it appears in the young and may be highly selective in its 
localization.” 

The changes in structure and function of the heart and arteries that 
come with age are few and simple, and do not give rise to clinical syn- 
dromes of disease, nor do they lead directly to death. The important 
senescent changes are: pigmentation of the heart muscle fibers, atrophy 
of the heart muscle, enlargement of the valvular ostia and stretching 
and loss of elasticity of the valves. The arteries become elongated and 
dilated from the progressive deterioration of their elastic tissue, and 
there is some thickening of the intima. Under basal conditions the func- 
tioning of the heart and arteries suffices to meet the needs of the body, 
but the circulatory system, like the rest of the aging organism, has lost 
its resiliency, and the quick power of adaptation to changing external 
stimuli, so that the homeostatic function of the circulatory system be- 
comes progressively impaired. The cardiac pump itself usually functions 
without faltering into advanced old age. Clinicians have often remarked 
that the hearts of the aged have exceptional strength in spite of the 
presence of heart disease.^® 

Arteriosclerosis is a disease of middle and advanced life. Recogni- 
tion of this fact has very practical implications. Doctor Alfred Cohn has 
said: “If arteriosclerosis is an inexorable natural process, its prevention 
is impossible, and its treatment useless.” We have tried to show that 
arteriosclerosis is not primarily a process of senescence. This must lead 
us to regard the so-called degenerative circulatory disorders of middle 
and advanced life not as manifestations of an inevitable wearing out of 
the body mechanism, but as disease states. They remain a challenge to 
scientific investigation, and a problem for constructive therapy. 

Our concepts of the nature of these “degenerative disorders” will 
further determine the direction of public policy in the care of persons 
disabled by these conditions. If we regard these disorders as unavoidable 
expressions of senescence, we shall provide only asylums or refuges 
where these disabled aging persons, these worn out human derelicts, may 
live out the remainder of their declining years. When we have learned 
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to regard these circulatory disorders as the result of disease, we shall 
provide complete medical care for those who are ill, and encourage 
further study of the causes of these disorders that have become one of 
the major health problems of today. 
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application of immunological concepts to the study of 
a the idiosyncrasies has formed the foundation for a sound 
g scientific approach to these baffling conditions. The dis- 
a covery of anaphylaxis and the assumption that idiosyn- 
S cratic diseases are anaphylactic conditions, have been of 
great importance. The conception that allergic diseases (as they are 
called today) are “anaphylactic” diseases, in other words that allergy 
is “human anaphylaxis,” has led to a heated controversy of long standing. 
The one school of thought contends that clinical allergy and experi- 
mental anaphylaxis, although resembling one another in certain respects, 
are fundamentally different conditions; the other school, to which I 
belong, believes with Hans Zinsser^ that allergy in man “is based on an 
immunological mechanism basically identical with anaphylaxis in ani- 
mals, superficially modified by human anatomical and physiological 
conditions.” 

Notwithstanding these theoretical differences of opinion, the prac- 
tical approach to the therapy of allergic diseases elaborated on the basis 
of these immunological concepts is to combat them by specific desensi- 
tization with the causative allergen or allergens. This immunological 
approach has been very successful, and one can be well satisfied with 
the results when one compares the relative helplessness of former days 
with our present therapeutic achievements. More and more allergens have 
been discovered; more and more allergenic extracts are being used in 
the treatment of allergic diseases. 

However, there are some of us who have become perturbed by this 
ever e.xpanding multiplicity of allergens and who have striven towards 
reducing the treatment of allergic diseases to a common denominator; 
that is, we have aimed at non-specific treatment as opposed to specific 
desensitization. Many attempts have been made to this end; some of 

• Read April 16, 1940 before the Section of Medicine of The New York Academy of Medicine* 
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them were comparatively successful; few of them, however, could com- 
pare with specific desensitization in practical achievement; only one of 
them compares in theoretical soundness. It is this latter attempt and 
especially its theoretical foundation that I should like to discuss this 
evening. 

Anaphylaxis and the recognition of its importance as a biological 
principle were first described in 1902 by Richer.^ It was shown that 
re-injection of an antigen into an animal, after the lapse of an incuba- 
tion period, led to dramatic symptoms, which were termed anaphylactic 
shock. During the following years various theories were advanced to 
explain the symptomatology of anaphylactic shock. However, none of 
them was really satisfactory. Not even the anaphylatoxin-theory, one 
of the; most generally accepted ones, was able to explain satisfactorily 
the phenomena of anaphylactic shock. 

In a paper on the physiological action of histamine. Dale and 
Laidlaw® stated in 1910: “We content ourselves with recording as a 
point of interest and possible significance, the fact that the immediate 
symptoms with which an animal responds to an injection of a normally 
inert protein, to which it has been sensitized, are to a large extent those 
of poisoning by beta-iminazolyl-ethylamine.” 

This was one of those bold conceptions of a genius which, con- 
ceived at a time when there were hardly any tangible facts on which 
to base them, prove to have been correct after years of painstaking labor. 
Later experiments on anaphylaxis led Dale^ to the conclusion that “the 
symptoms of the anaphylactic reaction” are due, “not to the formation 
of a poison in the blood but to the reaction between the antigen and a 
precipitating antibody located in the cell protoplasm.”® He further 
called attention to the close similarity between the anaphylactic respon- 
ses of different tissues in various species of animals and the responses 
of those particular tissues to histamine; the symptoms of anaphylactic 
shock in the various species are the symptoms of histamine shock in 
each species. In different species these symptoms are determined by the 
reactions of different organs which have been termed “shock organs.” 
Thus the shock organ in the dog is the fiver, in the guinea pig the lungs. 

There is, furthermore, considerable though not complete parallelism 
between the histamine sensitivity of a species and its anaphylactic 
response.® On the one hand the guinea pig, which is highly sensitive to 
histamine, is eminently susceptible to anaphylactic shock; on the other 
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hand the rat, which is highly resistant to histamine, cannot be made 
anaphylactic under normal circumstances." 

Histamine is the amine produced by decarboxylation of the amino- 
acid histidine. Its principal physiological actions affect the circulation, 
the plain musculature and the secretory glands.® Its circulatory actions 
are a constrictor effect on the arterioles and a dilator effect on the capil- 
laries. This dilatation so increases the permeability of the capillary tvall 
that fluid passes out from the blood stream into the tissues. Its action 
on plain musculature leads to contraction of various organs such as the 
uterus and the gallbladder, and to intense constriction in others, as in 
the lungs. Its action on the secretory glands consists of stimulation of 
their activity. 

Histamine was prepared synthetically in 1907 by Windaus and 
Vogt.^ In 1910 Ackermann^® obtained it by submitting histidine to the 
action of putrefactive bacteria, and in the same year Barger and Dale'^ 
discovered the presence of histamine in ergot. But there was no proof 
that histamine occurred in animal tissues and it was hard to understand 
how it could be formed almost instantaneously in the course of the 
anaphylactic reaction. In the following years several attempts were made 
to isolate histamine from animal tissues,*^ but it v^as not until 1927 that 
Best, Dale, Dudley and Thorpe^® were able to show conclusively that 
this base was a normal constitutent of the liver and lungs. Later, many 
other tissues were also shown to contain histamine.^^ 

In 1929 Dale^" formulated his theory of anaphylaxis in the following 
words: “W e may picture anaphylactic shock as the result of cell injury, 
due to the intracellular reaction of the antigen with an aggregating anti- 
body, Whether this is general or localized in a particular organ, hista- 
mine will be released, and its effect will be prominent in the resulting 
reaction, imposing a general resemblance to the syndrome produced 
by histamine itself, on the symptoms seen in each species.” 

Up to this time there existed very little experimental evidence m 
support of Dale’s theory, and the findings of Best and his co-workcrs 
naturally were of great importance. In the years preceding their dis- 
covery, other valuable contributions to the histamine theory had been 
made by Lewis and his associates. Lewis, who had described the so-callcd 
“triple response” of the human skin,^® together with Grant compared 
the reaction of histamine and of fish extract in a fish-sensitive patient. 
Lewis and Grant^" found that when histamine and a fish extract U’crc 
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punctured simultaneously into this patient’s skin, the resulting reactions 
were identical. That is, the fish extract also led to the threefold reaction. 
This reaction comprises: 

1) a red spot of an approximately circular shape around the punc- 
ture due to local dilatation of the capillaries and venules; 

2) a wheal over the same area due to a locally increased permeabilit)’’ 
of the vessel walls; and 

3 ) a vivid scarlet flush, several centimeters in diameter, with irregu- 
lar margins due to a reflex dilatation of the neighboring arterioles. 

Lewis postulates that the triple response, which may be obtained by 
stimulation of the skin by chemical and by physical means such as heat, 
cold and light is caused by liberation in the skin of a histamine-like sub- 
stance. Lewis and Grant conclude that the “anaphylactic poison” also 
acts on the skin by liberating in it an H-substance. Incidentally, Lewis’ 
and Grant’s paper is entitled “Notes on the anaphylactic skin reaction,” 
not on the allergic skin reaction. 

Hare’s^® findings were identical. He examined a pollen-sensitive and 
two horse-sensitive patients and found that horse extracts and pollen 
extracts also produced the three-fold skin reaction. These papers are 
especially important as they show that histamine plays a role in clinical 
allergy in humans and not only in experimental anaphylaxis in animals. 

Between 1932 and 1939 a considerable number of workers adduced 
experimental evidence which leaves little doubt as to the correctness 
of Dale’s theory. The following are the salient findings of these corrob- 
orative experiments: 

1) During anaphylactic shock in the dog there appears in the 
blood and lymph a substance showing the biological characteristics of 
histamine.^® 

2) On perfusion of the isolated lungs of sensitized guinea pigs with 
a solution of the appropriate antigen there appears a histamine-like sub- 
stance in the shock fluid which induces broncho-constriction in the 
lungs of normal guinea pigs.'® 

3) The active substance released during canine anaphylactic shock 
and from the shocked lungs of guinea pigs is inactivated by incubation 
Math histaminase.'^ 

4) A substance Math the characteristics of histamine is released from 
various tissues of sensitized guinea pigs if the tissues are removed and 
shocked in vitro.'' 
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5) Certain substances, which suppress the histamine contraction of 
plain musculature, also suppress their anaphylactic contraction; They do 
not, however, prevent the immunological stage of the reaction.-® 

6 ) During anaphylactic shock in dogs and guinea pigs there is a 
marked increase of the histamine content of the blood. In these latter 
experiments histamine was chemically identified <as such.®'* 

These findings cannot leave any doubt that histamine is released 
from the tissues during the anaphylactic reaction in animals and that 
it is responsible for the symptoms of anaphylactic shock. 

For obvious reasons the evidence, which has been adduced to show 
that histamine is also responsible for the symptoms of clinical allerg)'-, 
is more indirect and less comprehensive, but still very suggestive. 

I have already mentioned the work of Lewis and his collaborators, 
in which they demonstrated that in atopic allergy the reaction of the 
skin to the specific allergen has all the earmarks of a reaction to 
histamine. 

Certain individuals react to physical agents such as heat, cold, sun- 
light, with symptoms of hypersensitiveness such as asthma, vasomotor 
rhinitis, urticaria, angioneurotic edema.®® This condition, u'hich has been 
termed “physical allergy,” is not based on an immunological mechanism. 
The work of Bray®® and of Horton and his associates®' has made it 
very probable that its symptoms are also caused by the liberation of 
preformed histamine from the tissues. In a boy suffering from cold 
allergy, Bray observed the triple response of Lewis, if the child’s hands 
were immersed for a few minutes in water of 45 degrees Fahrenheit. 
In this experiment the patient’s hands also became very itchy and 
swollen to more than twice their natural size. Several hours later the 
boy generally developed an irritating cough. In normal individuals Bray 
could provoke the characteristic triple response by immersion of the 
hands in water of 20 degrees Fahrenheit. 

Horton, in collaboration with Roth and Brown,®^ described similar 
local and also systemic reactions to cold. The systemic reactions con- 
sisted of flushing of the face, a marked fall in blood pressure, a rise in 
pulse rate, and, frequently, development of syncope. Horton and 
Brown®® further demonstrated that in a number of cold-sensitive indi- 
viduals, immersion of the hand in water of 50 degrees Fahrenheit led 
to an increase of gastric acidity. Incidentally, Tinel®® and his co-workcrs 
have reported increase of gastric acidity in serum-sensitive dogs on re- 
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injection of serum. All of the described reactions are typical reactions to 
histamine, and the assumption made by Bray and by Horton that these 
symptoms of physical allergy are caused by the liberation of histamine 
or of a histamine-like substance is very plausible. 

As a point of special interest I should like to mention observations of 
Grant^° and his co-workers, who were able to show that in cases of 
psychogenic urticaria the eruption was easily provoked by emotional 
stimuli, and also by exercise and warming the body. The explanation 
given by Grant is that, through stimulation of cholinergic nerve fibers, 
acetylcholine is released in the skin and that the acetylcholine in turn 
leads to liberation of a histamine-lilce substance. 

In investigations on the pharmacological actions of pituitrin and its 
active constituents Fiihner,^^ in 1912, found that it is possible to make 
rabbits tolerant to histamine. He injected increasing amounts and was 
able eventually to give doses which otherwise would have caused severe 
* reactions. This observation was later to furnish the foundation for a new 
approach to the treatment of allergic diseases. Fiihner’s findings were 
verified and expanded by other workers®^ who were able to demon-, 
strate that refractoriness to histamine can be induced also in other 
species, including humans. 

The phenomenon of induced refractoriness to histamine has also 
furnished further proofs of the correctness of the histamine theory of 
anaphylaxis and allergy. In anaphylactic guinea pigs P® was able to show 
that the uterine strips of serum-sensitized animals, which had received 
histamine by injection or by mouth, were less sensitive to the specific 
antigen than were the sensitized uterine strips of the control animals, 
which had not received histamine. Miyamoto®'* had similar results. 

In allergic humans Hare, whose work I previously mentioned, 
demonstrated that the skin of allergic individuals, if stimulated by the 
specific allergen, was rendered refractory alike to the allergen and to 
histamine. He further showed that if the skin was stimulated by hista- 
mine it was rendered refractory to the allergen. 

We have traveled a long way since Dale in 1910 first recorded the 
belief— “as a point of interest and possible significance”— that the symp- 
toms of anaphylactic shock are to a large extent those of poisoning by 
liistamine. 

The experimental observations, which since then have been made 
and which I have just presented to you, form the theoretical and prac- 
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deal basis of the histamine treatment of allergic diseases. The histamine 
theory would explain the symptoms of allergic conditions and why they 
are independent of the nature of the causative allergen and dependent 
only on the reacdon of the shock organs. The possibility of inducing 
refractoriness to histamine, the substance responsible for the reaction of 
the shock organs, would reduce the treatment of allergic diseases to a 
common denominator. 

Ramirez and St. George®® were the first to use histamine in the 
treatment of an allergic condition. In 1924 they reported that they had 
used subcutaneous injecdons of histamine in the treatment of ten 
patients suffering from asthma due to “histamine sensitivity.” These 
cases, which do not fit into the category of either atopic or physical 
allergy, remind one of the recent work of Horton®® on “vascular head- 
ache.” These headaches, which Horton attributes to histamine, are also 
alleviated by histamine injections. 

In the sixteen years following Ramirez’ and St. George’s paper, there 
are but few reports in the literature on the use of histamine in allergic 
diseases. Friedlaender and Petow®' applied it in various forms of mi- 
graine; Ernstene and Banks,®® Gajdos,®® Joltrain,'^® and Alexander and 
Elliod^ used it in the treatment of urticaria; Collens and his associates^® 
in the treatment of a case of insulin sensitivity. 

Stahl and Masson,^® Piquet, Thiberge,'*® and Dzsiniclr*® used hista- 
mine in the treatment of bronchial asthma. Thiberge used it also in 
hay fever. 

Bray®® was able to achieve disappearance of the symptoms in his case 
of allergy to cold by injections of histamine, and Horton and his co- 
workers®’ later reported similar good results in the treatment of phj^sical 
allergy. 

The number of cases treated by these various workers is compara- 
tively small, the time of observation relatively short. All of the authors, 
however, were impressed by the results achieved with histamine. 

If histamine could be used successfully in the treatment of allergic 
diseases it would make for much simplification. Its use would be espe- 
cially indicated in cases of multiple sensitiveness, in which several aller- 
gens would have to be used for specific desensitization, and also in cases 
which might be on an allergic basis in spite of the fact that a causative 
allergen could not be discovered. The physical allergies, as Bray and 
Horton have indicated, should also be amenable to histamine treatment. 
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These practical considerations and the soundness of the histamine 
theory have made us feel that the value of histamine therapy in allergic 
conditions should be intensively investigated. 

For more than three years we therefore have been using histamine 
phosphate in the treatment of asthma, vasomotor rhinitis and hay fever 
in my clinic at Lenox Hill Hospital. We have been giving it by subcu- 
taneous injection and have been following Dzsinich’s suggestion of using 
small doses. According to our opinion, the amounts used by the older 
workers (30 to 750 gammas per injection) are much too high. The 
initial dose in milder cases of asthma in adults is .1 gamma, in severe 
cases .01 gamma. In the preseasonal treatment of hay fever our initial 
dose has been .1 or i.o gamma. In children we always start with .01 
gamma. In asthma and vasomotor rhinitis the maximum dose has been 
50 to 75 gammas, in hay fever 100 to 200 gammas (in adults). The in- 
crease in dosage, the spacing of the injections and the number of injec- 
tions given, depend on the patient’s tolerance, age, and on the results 
achieved. Our detailed procedure and a discussion of our results and 
observations in asthma and vasomotor rhinitis are contained in a paper 
which is in press.^’’ 

The precautions to be taken are the same as in specific desensitization. 
However, we believe that histamine treatment causes less severe and less 
frequent systemic reactions than specific desensitization. 

In the course of several thousand injections of histamine we have 
encountered systemic reactions in a few instances only. On one occa- 
sion a patient suffering from vasomotor rhinitis developed ver)'' severe 
headache two to three hours after the injection of .33 gamma. The 
headache lasted for about eighteen hours. In another case of vasomotor 
rhinitis the injection of i gamma brought on a severe attack of urticaria, 
MTich started at the site of the injection and persisted for several days. 
Two other patients, during the course of preseasonal treatment for 
hay fever, developed mild angioneurotic edema of the eyelids on several 
occasions after the injection of small amounts of histamine, and one of 
these patients on another occasion had urticaria. In view of these com- 
paratively rare and not very severe systemic reactions, we feel that hista- 
mine would be indicated in such cases in which the patients react 
strongly to specific desensitization. 

We have treated 105 persons with histamine. Sixty patients M’^ere 
suffering from asthma, vasomotor rhinitis, or both; their symptoms were 
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in most instances due to allergens other than pollens. The results of this 
treatment have been very satisfactory in a considerable percentage of the 
cases. In some instances the patients were not at all benefited. We were 
especially impressed by the fact that a number of patients suffering from 
severe asthma of long standing, and who had received specific desensid- 
zation treatment at the hands of very capable allergists, were greatly 
improved by histamine treatment. 

I would like to present two successfully treated patients: 

1 ) The patient, a six-year old girl, had had asthmatic attacks since 
she was fifteen months old. The attacks were especially severe during 
the winter; however, the patient had also occasional attacks during the 
summer months. During the last years the attacks had become more 
frequent and much more' severe. The child had been laid up with asthma 
almost the entire winter of 1938 to 1939. The asthmatic attacks usually 
followed a head-cold. During August and September 1939 she had fre- 
quent attacks of urticaria. We first saw the patient last September. The 
physical examination was essentially negative. Skin-tests showed positive 
reactions to house-dust, cottonseed, ragweed and various grass pollens. 
Histamine treatment was started at the end of September. The inirial 
injection in this case was .005 gamma. The dosage was increased very 
slowly and the injections were given throughout the fall and winter. 
The child had several colds during the course of the winter, and on 
one single occasion she had a very mild asthmatic attack, which lasted 
for a few hours only. The patient was last seen a few days ago; the 
dosage at this time was 15 gammas. The child’s general physical condi- 
tion is greatly improved; incidentally, she has gained ten pounds during 
the course of treatment, 

2) The following case, which we had the opportunity of observing, 
represents, in our opinion, a direct experimental proof of the correcmcss 
of the histamine theory. The patient, a thirty-six year old baker, had 
been suffering from severe vasomotor rhinitis for the past three years. 
His attacks of paroxysmal sneezing and profuse watery nasal discharge 
occurred only in the bakeshop and only when he worked with wheat 
flour. The attacks would last for many hours. The patient gave a strong 
positive skin reaction to wheat extract. Histamine treatment was started 
with .1 gamma at the end of February 1938. Decided improvement was 
noted after the eleventh injection, which amounted to 3 gammas. Im- 
provement continued and the patient was able to work without any 
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S)’'mptoms of rhinitis in April, May and June, during which time he 
was receiving injections of histamine. The last injection of 40 gammas 
was given at the beginning of July. The patient was able to work during 
the entire summer and had only infrequent, ver}’" mild symptoms. When 
v'^e saw him in September he had been sneezing more frequently for 
about one week. He was given four injections of histamine and did not 
return for treatment, as he was improved. In July 1939, that is three- 
quarters of a year later, the patient reported that he had been working 
steadily with wheat flour since November 1938. He had been free from 
allergic symptoms during the entire time. 

We have further treated persons with seasonal hay fever. Some of 
these patients received two or three courses of treatment with histamine 
during consecutive years. The results of this treatment during 1938 
and 1939 are the following: Of a total of 48 patients, 21 were treated 
with very good, 12 with fair results; 15 patients had no benefit from 
the treatment. 

From a theoretical point of view we are especially interested in the 
results achieved in hay fever as we are here dealing with a condition in 
which the clinical picture is usually clear cut, in which there are rarely 
complicating factors as in bronchial asthma, and in which the causative 
allergen can generally be ascertained with good precision. We are aware- - 
of the fact that the percentage of hay fever cases benefited by histamine \ 
treatment is not as large as that of cases receiving specific desensitization. 
This, \ve feel, is due to our not yet "knowing the optimal dosage. The 
leno-th of time we have been using histamine is short and one must con- 
sider how long it took to develop the optimal dosage for specific desen- 
sitization. At this stage we believe the essential point to be the fact that 
qualitative results can be achieved \vith histamine in the treatment of 
hay fever, which compare absolutely with those achieved ndth specific 
desensitization. 

In our opinion histamine therapy is destined to mark a further 
advance in the treatment of allergic diseases. Much experience will be 
needed before a final verdict can be given, and it has been the objective 
of this presentation to stimulate other workers to help procure it, 
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•‘^o MOST people, doctors included, Freud’s name is asso- 
ciated with sex. Of all the new and revolutionar}^ con- 


cepts that he introduced into the mental and allied 
sciences, none are as conspicuous as his theories on the 
cb'HSHSHHHSHSHsS fole of sex in normal and abnormal life. Before I intro- 
duced Freud here, I was well aware that there was considerable opposi- 
tion to his sexual theories. I witnessed many of these controversies 
abroad while I was a member of Eugen Bleuler’s staff at Burgholzli, 
Zurich, the first psychiatric clinic which opened its doors to Freud. I 
was, therefore, pleasantly surprised at the sympathetic reception of my 
first paper on Freud’s theories, which I presented before the Section 
of Neurology and Psychiatry of this Academy on October ii, 1909.^ 
This pleasant feeling, like all emotions of this nature, did not last 
VGty long; the resistance to Freud’s teachings kept on increasing and 
reached a high level soon after the appearance of my translation of his 
Three Contributions to the Theory of Sex.-’^ As his sole representative 
here, I naturally became the principal target for all the senseless and 
foolish attacks that were directed at Freud. But, somehow, I could not 
take these criticisms seriously, for I knew that long before Freud was on 
the scene, neurologists and psychiatrists had more than an inkling con- 
cerning the role of sex in the neuroses. They frequently advised marriage 
for hysterical, schizophrenic and other psychotic women on the assump- 
tion that sex would cure their maladies. I also recalled that while I was a 
medical student, the professor of ncurolog)’- and psychiatry, M. Allan 
Starr, taught us that sexual excesses played a part in the etiolog}’’ of 
organic and functional nervous diseases, despite his present objection to 
Freud’s views. As a matter of interest, I then examined the pre-Freudian 
psychiatric literature and found that every textbook on nenmus and 
mental diseases which appeared in the 19th centur)’- and in the beginning 
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of this century, numbered sexual abuses among the etiological factors of 
the neuroses and psychoses. One finds plenty of sexual material in the 
works of Esquirol, Maudsley, Griesinger, William and Graeme Ham- 
mond, Spitzka, Handheld, Bandy and Krafft-Ebing. T. S. Clouston,^ 
who wrote in the beginning of this century, describes uterine or amenor- 
rheal insanity, ovarian or “old maid’s insanity,” and insanity of mastur- 
bation; and in 19 ii Church and Peterson gave masturbation and sexual 
excesses in the general etiology of insanity.'^ In view of all this, I con- 
cluded that we dealt with two classes of critics— those who were actuated 
by some personal complex and those who tvere honest seekers after the 
truth. The former were incapable of conviction, while the latter, who 
objected to Freud’s interpretations of neurotic symptoms on a sexual 
basis, invariably gave up their opposition as soon as they understood 
Freud’s theories of sex. I fully sympathized with this class of critics, for 
I knew that no one had hitherto interpreted psychoneurotic symptoms 
sexually. But, said Koheleth : “And there is nothing new under the sun.” 

While returning from a trip abroad on the Normmdie, in 193^? ^ 
had the pleasure of meeting the late President of the Borough of Brook- 
lyn, Mr. Raymond V. Ingersoll, whom I had known personally for 
some years. During one of our promenades on deck, I learned with 
interest that he was the son of a physician, that his father had specialized 
in the treatment of nervous diseases and that he anticipated some of the 
theories which were later advanced by Professor Freud. As a result of 
this conversation, and later investigation, I shall now present something 
of the life and theories of Dr. A. J. Ingersoll, founder of the Pinewood 
Sanitarium of Corning, New York. I might begin by saying that after 
reading his book, entitled; In Health,’’ and from personal information 
obtained from his distinguished son, who died only recently, I feel that 
Dr. Ingersoll was in many respects the American forerunner of Freud. 

Dr. Andrew J. Ingersoll was born in 1818, near Hammondsport, 
New York, and died in Corning, New York, in 1893. He came from a 
long line of New England ancestors. His father was an energetic farmer 
near Lake Keuka, a Jackson democrat, and a strong Presbyterian. The 
family was large, and Andrew had little opportunity of getting even a 
common school education. From early life he became habituated to the 
hard and steady labors of the farm, but he always showed a strong curi- 
osity for knowledge and spent most of his leisure time m reading. He 
seemed to have been early impressed by the mysteries of life; as he puts 
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it: “From my earliest recollection a desire to comprehend human life 
possessed me.”“ At the age of 24 he resolved to prepare himself for the 
ministr}% but he soon became confused by theological problems, and 
after some struggle he gave up the idea of becoming a preacher. 

It is interesting to note that his doubts revolved around the question 
of the origin of God. He states that he believed that ever)* design must 
have a designer, and he could not comprehend who was the designer of 
God himself. It was this obsessive rumination which finally forced him 
to abandon the ministry* and “to disbelieve everj'^thing which my unre- 
generated rational nature could not understand.”® \'\^e learn that he was 
then called an infidel, that he did not believe in Christ, nor that the Bible 
was the word of God, but he did believe that there was a God. 

Those conversant U'ith ps}’-choanalytic thought will readily under- 
stand the meaning of such a conflict. It is always based on a phase of 
early infantile se.vual investigation, which usually comes to an end 
through some energetic se.vual repression. Behind such obsessive rumina- 
tions, there is always the question : “Where did I come from, how was 
I bom?” In a distorted u-ay it is represented by the well known riddle 
of the Sphinx.® Judging by many similar cases and by the issues of this 
case, which will be presently shoum, it is safe to assume that the young 
theological student’s obsessive doubts were based on a repressed infan- 
tile sexual investigation; that the early sexual curiosity became more or 
less inhibited through religious forces; and that the repression later broke 
through and came to the surface as the obsessive question about the 
origin of God. 

But experience teaches that such a psychic crisis is never mono- 
.symptomatic. One would, therefore, expect to find other symptoms 
besides the doubts mentioned. That this was actually the case is con- 
firmed in his biography, where M-e read that in addition to his religious 
entanglement, there A^’as an internal unrest and discontent, together -with 
some troubles at home, which reduced him to sickness and unfitted him 
for active work.' Our future psjxhotherapist evidently went through a 
conflict on the basis of an unresolved Oedipus situation, which must 
have raged within him for some time. His final resolve to become a phy- 
sician. “to be of sendee to the sick,” as he puts it, was undoubtedly 
influenced by his Quaker mother, of whom we are told that she was 
alw.iys in demand wherever there was sickness or other trouble.® 

To become a physician was not so difficult in those times. In 1842-43 
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there was no Board of Regents-, anyone so inclined, particularly in rural 
communities, could take up the practice of medicine. It is to be noted, 
however, that years later when the practice of medicine in New York 
State was legalized, Dr. Ingersoll was duly licensed on his record, so that 
for about 20 years before his death he was a legal practitioner of medi- 
cine in this State. 

That the former theological student solved his neurotic conflict by 
becoming a physician is especially interesting. He evidently had con- 
siderable insight into his own state; he knew he was ill and that his sick- 
ness was caused by mental and spiritual strife. He took up mental healing 
because unconsciously or consciously he wished to heal himself. From 
the very beginning of his career Dr. IngersolFs interest was centered on 
the sexual and on the mental processes. He never used medications; he 
was what they called a “drugless physician.” Besides hydrotherapy, 
which he administered rather crudely, he relied entirely on psychic 
measures. He believed that there is a natural curative power or tendency 
in the human body, which does the work of restoration, and that he had 
the power to promote it. He first discovered that he could relieve head- 
aches and other complaints with his hands, and then he developed the 
method of “hanging the head” therapy, which consisted of a “simple 
dropping of the chin upon the breast, accompanied by a complete relax- 
ation of body and mind.” He claimed and demonstrated through many 
cases that physical strength was rapidly regained by such relaxation and 
surrender of will. That such simple treatment should have been effica- 
cious will surprise no one who knows anything about suggestive ther- 
apy. For it is not the method, but the personality behind it that cures. 

Dr. Ingersoll was very eager to give others the benefit of his experi- 
ence without any compensation, but at first he confined his treatment 
to men only. As time went on, his system underwent a definite modifi- 
cation and gradually assumed an eroto-religious character. He tells us 
that for a number of years after he became a psychotherapist he had no 
definite religious belief, nor did he understand the power by which he 
cured the sick. One gathers that his internal struggle continued unabated 
in the form of a tension between the Ego and the Superego of his mental 
personality.® On the one hand, he rejected religion; on the other han'd, 
he could not dismiss the thought that he was not religious. In addition 
to the religious conflict, he displayed a marked sensitiveness towards the 
problem of sex. This came to a climax when a friend asked him to treat 
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his wife, who was seriously ill. Dr. Ingersoll states that he was anxious 
to help the woman, but fearing lest in his treatment he would have 
wrong thoughts towards her, he refused the case. But as his friend per- 
sisted in begging him to help his wife. Dr. Ingersoll finally consented to 
consider the matter. That night while “hanging his head,” something 
from within seemed to say, “If you surrender your will in deep desire 
for help, I will keep you pure in thought. Something within seemed 
to assure me that He would protect me if I would trust my sexual nature 
to Flis care. I did so and His promise was fulfilled.”*^ Here, we get a 
glimpse of the deep struggle between his primitive and ethical nature, 
i.e., between his Ego and the Id.^ He was evidently afraid of trusting 
himself with women and strove to master the mechanism of transference, 
concerning: the force of which we have learned so much from Freud. 
It is remarkable that although untutored in normal and abnormal psy- 
chology and under the stress of a deep conflict. Dr. Ingersoll not only 
frankly recognized this force, but also controlled it properly through 
sublimation'by surrendering to the commands of the Superego, which he 
naturally conceived as the Holy Spirit. Thus, his conflict between his 
sexualit)’- and religion was settled on a basis of compromise. By identify- 
ing his own conflicting tendencies with those of his patients, he \vas able 
to sublimate his libido on a basis of religion, and thus hold in check the 
schizoidism which threatened to undermine his personality. However, 
the final adjustment of his sexual life was probably not effected until the 
age of about 43, ^vhen he married one of his patients. Miss Ellen S. Vail, 
the daughter of an old Quaker family, with whom he begot seven chil- 
dren, six of whom grew up into useful and distinguished citizens. 

Before proceeding to illustrate to what extent we are justified in 
calling Dr. Ingersoll an American forerunner of Freud, I wish to fore- 
stall some arguments that may be brought against this assumption. I have 
already stated that Dr. Ingersoll had no medical or any other standard 
education, in our sense of the term; he was, as it were, a self-made ps}’-- 
chotherapist, while Professor Freud we know was one of the most edu- 
cated, learned, medical men of his time. There is, therefore, no compari- 
son between these two men in this respect. The Freud whom we have 
in mind when we speak of Dr. Ingersoll as his precursor, is the developer 
of the mechanisms of the unconscious, of repression, sublimation, trans- 
feraice, resistance, and last, but not least, the discoverer of the great part 
that sex plays in die neurone S}Tnptoms. Making due allowances, there- 
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fore, for the differences in the backgrounds of the two men, it is, never- 
theless, very remarkable that without any medical or other education to 
speak of Dr. Ingersoll should have perceived and expressed these mech- 
anisms, no matter how simple and crude they sound in comparison to 
Freud’s scientific elaborations. 

In 1896 Freud said : “In a normal sexual life no neurosis is possible.” 
In 1877 Dr. Ingersoll said; “From my experience in ministering to the 
sick, I believe that disease originates in unregenerated sexual life.”“ Freud 
repeatedly insisted that sex is an integral part of the individual and must 
be considered as a basic part of normal or abnormal behavior. Dr. Inger- 
soll states; “We are so constituted that we cannot look with a con- 
demnatory spirit upon any part of our organism, without creating dis- 
ease in that part; showing clearly that ‘a house divided against itself 
cannot stand.’ ” 

According to Freud only a small part of sex is lived through in the 
primitive sense; the rest must be sublimated or deflected to higher social 
or esthetic aims. Dr. Ingersoll says; “All sensations of sexual feeling 
should be committed or yielded to Christ, To do this there should be 
thankfulness for it, and mercy and good will towards it, at the moment 
there is consciousness of it.”® In other words, it is not a surrender of sex 
in an ascetic or monastic sense, but in an exaltation of the body. 

All medical authors who wrote about unconscious mental activity 
invariably spoke of the “subconscious”; Dr. Ingersoll always speaks of 
the 2i77conscious, a term exclusively used by Professor Freud and his 
School. Speaking of the unconscious manifestations of resistance, he 
states: “Fear of conception causes rigidity of the constrictor vaginae 
muscle, and through this rigidity all the muscles become tense, creating 
more or less soreness in the whole body.”® In a simple way Dr. Ingersoll 
expresses here the Freudian mechanisms of conversion and displacement, 
the meanings of which are too well known to need further elaboration. 

Dr. Ingersoll’s formula for the treatment of such cases is expressed in 
the following sentence ; “All who thus suffer, should desire sexual life, 
and reverence and gratitude for every consciousness of it. The psj'^cho- 
therapist of today would not be so sure that “Then the muscles will 
relax and the suffering cease,”® as soon as the patient would accept the 
interpretation, ^^’e often know the meaning of the symptoms after a 
short period of study, but it requires many hours, weeks or months 
before the patient is capable of accepting the unconscious meanings of 
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the symptom. However, Dr. Ingcrsoll was \vcll aware that his interpre- 
tations were not always accepted by his patients. He tells us that not- 
withstanding his many successes, he was unable to lead many of them to 
seek the redemption of their souls by commimicnt of their sexual life 
to Christ, “because Christians generally believe that this infection of 
nature doth remain, yea in them that are regenerated.” He refers here 
to the ninth article of religion as e.vpresscd in the Episcopal Church.’’’ 

But the doctor \\’as so profoundly convinced of the correctness of 
his theor)'’ that whenever the patient did not recover, or died, it never 
occurred to him to question his diagnosis. Thus, he cites the case of a 
lady who for several years had frequent nocturnal attacks of “suppres- 
sion of the breath,” which he interpreted as an effort on her part to crush 
all her .sexual feelings. He told the patient that if she did not stop the 
effort to .suppress her .sexual life, she would die in one of the.se attacks. 
The patient apparently “insisted that sexual desire was wrong and that 
she would rather die than have any such feeling.”’’ One night the doctor 
called to see the patient and found her struggling for breath, and .she 
died in a few minutes. Dr. Ingersoll states : “I can give no other explana- 
tion of her disease than that it was caused by the action of the will as 
dc.scribcd above.”” 

The Doctor tells us nothing of the patient’s physical condition; it 
never occurred to him that death may have been caused by some pul- 
monary, cardiac, or other physical malady. Still, the doctor’s diagnosis 
may have been c.s<:cnrially correct. Death can be produced by a .strong 
“will to die.” \\’e have convincing reports from many competent and 
reliable observers that primitive people can die at will, and I have show’n 
that people of a neurotic constitution sometimes depart from life in a 
similar inanner.” Dr. Ingersoll seemed to have perceived this idea when 
he .states : “The unconscious action of the will occasioned by fear seems 
to take possession of the body,”*’ and then gives the cases of two patients 
who became debilitated by the will acting unconsciously"^ upon their 
voluntary muscles as a result of their bitter condemnation of the men 
M-ho made impure proposals to them. One recovered after she forgave 
the man while the other would not forgive and died soon after Icavintr 
his care.” We need not agree with Dr. Ingcrsoll to be impressed by his 
anticipation of Freud’s concept of unconscious mental activity. 

That he considered sex in the broader sense of the Freudian libido is 

• S writer. 
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shown by the following passages : “Sexual life, God’s sustaining life in 
man, is not simply the life of the organs to which He has assigned the 
most important office of bringing into existence immortal souls.’’ Dr. 
Ingersoll then goes on enumerating the wide ramifications of sex and 
ends with the following sentence : “It gives motion to the muscles and 
life to the nerves, and controls all the actions of humanity.’’® 

When one reads his cases, his clinical material, one is still more im- 
pressed by the fact that he perceived many of the mechanisms which 
were later developed by Freud and his pupils. It is more than doubtful 
that Dr. Ingersoll was influenced by Plato, who first associated liysteria 
with sex suppression.* As far as we know, Freud was the first modern 
investigator to give expression to it. But in 1877 Dr. Ingersoll stated that 
“hysteria is frequently caused by the voluntary suppression of the sexual 
life.”® He gives a number of cases to substantiate this statement, of tvhich 
the case of Miss C. is a typical example. She was unable to move, speak, 
or even whisper, and had not menstruated in 18 months. He told her 
that she had no organic disease, but that her condition was due “to anger 
at her catamenial function.” She finally admitted the truth of his diag- 
nosis, became reconciled to menstruation as the divine will in her being, 
and soon recovered. 

Dr. Ingersoll disagreed with Drs. Clarke, Maudsley, and others that 
study during menstruation produces disturbances in the female func- 
tions. He said, “While the light of physiology is- not to be rejected, it 
should not be accepted as the standard of the effects of study upon fe- 
males.”® All patients who accepted his religious views on this function 
performed physical or mental work during these periods without any 
inconvenience. 

He gives many instances of various forms of hysteria, the sexua 
bases oAvhich he correctly diagnosed. He states that the patients were 
cured when they accepted sex as a natural and divine gift. 

The case of Mr. J.,° who was addicted to self-abuse and subject to 
seminal emissions, is particularly interesting. For years this patient strug- 
gled with his sex, consulted an eminent physician, who treated him by 
medications, attributed his seminal emissions to cerebral congestions, and 
told him that the emissions were “the work of nature to relieve ne 
pressure on his brain, and unless he had them, he might have had apo- 
plexy.” After eight years of severe suffering, Mr. J. consulted Dr. Inger 

Wi^to's matrix th«)r>- of hysteria is nicely described in his 7i«oe«r. 
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soil, who told him that his trouble was spiritual, that it was due to a 
wrong conception of the relations of his bodily to his spiritual powers. 
“All your life,” said the doctor, “you have been sorely grieved and well 
nigh angry with yourself that you were a man. The feeling and powers 
of se.\ which make you distinctly a man, you have never reckoned holy 
in Clirist, nor redeemed by him.” Dr. Ingersoll advised his patient to 
stop tvorrtdng and commit his se.vnalit)’- to Christ, who would control it 
for him. In other words, he removed the conflict by showing the patient 
that se.v is a natural God-given function, of which one need not be 
ashamed or afraid. 

The case of Miss I. is also worthy of a brief description.'^ This pa- 
tient, a young married woman, consulted Dr. Ingersoll after she had 
been diagnosed as scrofulous and pronounced incurable by her physi- 
cian. “M'hen she came to me,” Dr. Ingersoll states, “she was invariably 
nauseated after taking food, was unable to walk without a crutch, and 
frequently fainted in trying to cross a room.” Investigation showed that 
her ailment began shortly before her marriage v’hen she brooded over 
the idea that no wife could be pure if she had any enjoyment in sexual 
intercourse. She was determined not to allow marriage to create in her 
any .sexual desire, and she had religiously adhered to this determination 
M’ith entire success. Dr. Ingersoll told the patient that the want of sexual 
life was the cause of her illness, that she elevated cver)*thing e.xccpt se.x, 
which she thought low, that .she had set up in her heart a false standard 
of purity, and that the sexual desire of her husband was not animal, as 
she thought, but given by God to woman as well as to man. After she 
became convinced, and acknowledged that God could bestow nothing 
that was impure, she felt that her hu.sband had been purer than she. Her 
appetite then improved and she soon discarded the crutch and within a 
few week's could walk four or five miles over rugged hills witliout lame- 
nc-ss or fatigue. Dr. Ingersoll adds: “It is now five years since she was 
cured, and .she still appears to enjoy perfect health, having in that time 
never been ill a day." 

The report of this case sounds very simple in comparison to our 
jircsent day case records. But wc mu.st not forget that the patient was 
diagnosed and treated as having an organic disease and that Dr. Ingcr- 
soll had the insight to diagnose the di.scase as hysteria on the basis of 
a p.s\'chnscxual disturbance and cured the parienr bv his .s\'sreni of 
therapy, ^^'e could quote similar instances of hysteria from our present 
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day practice, in patients who were diagnosed and treated as having 
organic disease which turned out later to be functional. But in the ’70s 
and ’80s of the last century, things were quite different. At that time 
most of the reputable neurologists and psychiatrists considered hysterical 
symptoms as manifestations of some local cerebral irritations. When 
this case was reported, Freud was not yet a medical student. 

Dr. Ingersoll was firmly convinced that “the physician of the soul 
was the healer of the body,”® and for that reason, as well as for lack of 
training, he now and then made mistakes. Thus, he gives the case of a 
young lady who had lost her voice. Dr. Ingersoll diagnosed her aphonia 
as a repugnance which she felt towards becoming a mother, and when 
he told this to the patient, she whispered that if she should ever marry a 
good husband, he would not wish her to have children. He ends up by 
saying that she could not be convinced of the truth, and died in a few 
months of consumption. There is no doubt that this patient had a dis- 
torted view of sex and that hysterical symptoms often develop in such 
predisposed persons, but to the medically trained psychotherapist, it 
would seem that Dr, Ingersoll dealt here with a case of tuberculosis of 
the larynx. 

At all events. Dr. Ingersoll was the first American physician to my 
knovdedge vdio stressed the sexual factors in the neuroses. He was a 
truly religious man, who, having been influenced by his Quaker mother, 
set out to serve mankind. His own se.xual struggles showed him the 
psychogenesis of the neuroses long before Freud discovered and de- 
scribed them. His method of treatment consisted of a mixture of religion 
and crude science. When one reads his book, one sees that he was influ- 
enced by his times, when many people were still under the spell of the 
Fox sisters, udio brought spirit mediums into vogue. Dr. Ingersoll diag- 
nosed a few cases as spirit mediums, but rejected spiritualism as well as 
mesmerism and hypnotism, as “evils very dangerous to the soul.”® In the 
light of our present knowledge his method of treatment consisted mainly 
of suggestion and interpretation; the former was of a religious while the 
latter was of an erotic nature. The only ceremonial that he inaugurated 
into his treatment was “head-hanging,” which he described as follows : 
“To relax the nervous and muscular systems is to drop the head towards 
the chest, to sit with every muscle relaxed, sometimes for hours, and to 
let go all will over the muscular systems, just as you have seen people do 
when asleep in their chair.”® He states that the mental condition during 
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this posture was expressed bv W'ordsworih in these words: 

“In such high hour 
Of visitation from the Living God 
1 bought was not.” 

It is, according to Dr. Inger.soll. a complete vielding to Christ, to 
whom all sensations of sexual feelings arc thus committed. Me firmly 
believed that Clu ist revealed to him the second birth through his scxu.al 
life hv giving him love and reverence for it.* Me dilates upon this 
thought by quoting the words of Paul: “1 am crucified with Christ; 
nevertheless. I live; yet not I, but Christ liveth in me.” (Gii/.7*/j//.r II ; 2 o) 
This mvstical identification with Christ— tliat i.s, a direct union with 
God, the aim of all mvstics. was also experienced bv Dr. Ingcrsoll. But, 
we know that mvsticism furnishes the clearest examples of the influence 
of the mind on the body, and that belief is the most ideal therapy in 
psychic disturbances. Unfortunately, such suggestiye therapy is at best 
of a traiisicnt nature. Dr. IngersoII’s personality shows much of the reli- 
gious mystic and his therapy was undoubtedly based on a profound 
conviction that lie represented Christ, the healer. Me did nor. however, 
depend on this alone. In addition to his deep conviction, which he im- 
parted to his patients, he also resorted to the interpretation of the symp- 
toms on a psychosexual basis. In this he not only anticipated Freud, but 
in a crude way he percciyed and described many of the psychoanalytic 
concepts. 

1: i: r i: 1: i: y c /; .s 

I . Urill, .\. A. I'roiid'.s (•(inci-jilion of the .t. fliurcli, ;inii I’l-tfr.-o:!, I'. .Vmvnj/ 

j'syrlioiiciiro'.fv. Mnl. llrr., lf>oP. 7G: niul mrntnl ir.'ry. I'liil.idcij'hi.i, Haim- 

HKi'i. tiers, 7. etl., U'll. 

e. ]'re!i(l. .“s. TI.rff coulrilnitiouf in tl.r C. Ine-ersoll, .\. .T. hi Innltl.. lio^lon, I.otli- 
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Yorlc. .1. Nerv. iX Ment. nN., ISIO. 7. .‘^iilliv.in, .1. Jliflnri! of .Vr— Vorl: 

;i. I'rciui. S. I hr Im.'ir ’.rri! inn." of New Vorl;, I.e«is. Hi'.t. Pid). Co., 1!'27. 

ti.imtl I'd III!: fr. t.X etl. I>y ,\. .\. Itrili. S. I'reod, F. 7'hr run ejo/ //.< id; !r. ijv 

New Vor!;. Mtidern l.ii'r.iry, IP.'!';. .t. I!i;ie.'c. I.oniion, llocrartli Pres^, 1P27. 

J. Clonsto:!. T. F. ('liiiir-.i! ltr>,:r,r mi ttrn- P. ISrill, .\. .\. 'the eonerjit of Jisyeldc 

Jill lii'.o l.oTii’oa, Cimreiidl. en.. hi'ir.mt. J. I’.”:--} o-ninih'rif^ 

U>'U. ]P.^p. y.:2ir,. 




642 


THE BULLETIN 



AX EXHIBITION OF BOOKS SHO^ylNO SOME 
CONTRIBUTIONS TO OUR KNOWLEDGE OP 
THE THYROID AND PARATHYROID GL A N D S * 


Prepared by 
ANGELA WHITE 

Assistant in tlie Rare Book and History Room 


The Tnynoin axd its Ausexce on Deficiexcv 


1. Plinius Seciindus, Cains (tlie elder). 23- 
79. 

Tlie historic of the world. Commonly 
called, the naturall historic . . . Trans- 
lated into English by Philemon Holland, 
London, 1601, opened at p. 339. 

As earlj' as tlie first century goiter was 
noted in men and swine. Pliny attributed 
it to the drinking water. 

2. Juvenal, ca. 60-130. 

The satires of . . . no. 13. 

In: Juvenal (ca. 60-130) & Persius 
(31-62). [Satires]. Literally trans- 
lated by the Rev. M. Madan. Prince- 
ton, ISoO, opened at p. 102. 

‘Who wonders at a swoln tiiroat in 
the Alps?” 

From this we can assume that goiter 
was endemic in the Alps in the first 
century. 

3. Celsus, Aurelius Cornelius. 1st. cent. 
De niedicina. 

Venice, 1493, opened at fol. slviii 
verso. 

.'\n account of cystic goiter. In its 
treatment with caustics the author says 
“sed scalpcili curatio brevior cst”. 
Though the thyroid was not recognized 


at tlie time as normal equipment of the 
body, tills is considered the earliest 
reference to its surgery. 

4. Galen, ca. 129-200. 

Opera . . . 

Basilcae, 1542, vol. 7, opened at p. 
230. 

A rather vague account of the thyroid. 
The author considered its secretion a 
lubricant for the larynx and its carti- 
lages for tlie facilitation of .speech. 

6. Pauliis Acgineta. 625-690. 

Opus dc re mcdica . . . 

Paris, 15.32, opened at p. 21. 

The author recommends surgery for the 
treatment of goiter. 

6. Abiilcasis. 1013 - 1106 . 

De chirurgia. Arabicc et I.atinc. Cura 
.Johannis Cbanning. 

Oxonii, 1778, vol. 1, oiiened at p. 229. 
The author, whose works arc ba.scd on 
those of Paulus Acgineta, has been 
spoken of as the first to operate for 
goiter, though we know that as early 
as the first century Celsus made .a ref- 
erence to goiter surgery. Abiilcasis may 
have been the first actually to perform 
an operation, however. He calls the dis- 

Thc Endocrine Cland< and tlicir Disorder-." 
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ease elephantiasis of tlie throat. It is 
interesting to note that he had observed 
its frequency in women. 

7. Arnoldus de ^Tllanova. d. 1311. 

Opera omnia. Cum Nicolai Taurelli . . . 
annotationibus . . . 

Basileae, 1585, opened at p. 1190, De 
hotio gulae, cap. 4. 

A medieval discussion of the medical 
treatment of goiter. He recommends 
burnt sponge as a therapeutic measure. 

8. Polo, Marco. 1254-1323? 

The travels of . . . 

London, [1931], opened at p. 65. 
“Tlicy mostly have goitres, and this is 
due to the nature of the water they 
drink.” 

In his travels in China the author ob- 
served the prevalence of goiter at Yar- 
kand. Like so many before him he con- 
sidered it due to the drinking water. 
Borrowed through the kindness of the 
New York Public Library. 

9. Guy de Chauliac. d. 1368. 

Here bigf-ney ye inventorie or ye col- 
lectorye in chirurgicale parte of nied- 
icene compiled and complete i ye yere 
of oure lord, 1363 . . . 

[England? 14 — ?], opened at fo. 43 
recto. 

JIanuscript in English of the author's 
Chirurgia magna, 1363, the only Eng- 
lish translation of Guy de Chauliac that 
is known. He advocates exstirpation of 
goiter. 

10. Leonardo da Vinci. 1452-1519. 

I manoscritti di Leonardo da Vinci 
della Reale biblioteca di AVindsor. Dell’ 
anatomia fogli A . . . 

Parigi, 1898, opened at fo. 3 recto. 
Drawing of the thyroid gland. On p. 74 
da Vinci says th.at these glands were 
made to fill in where the muscles were 
lacking and that they separated the 
trachea from the collar bone. 

11. Leonardo da Vinci. M52-1519. 

[Drawing of a monster with two large 
goiters]. 

In: Clark, (Sir) Kenneth. .4 enta- 
Inpue of the (Irnirinpx of Leonardo 
dn Vtnri in (he collection of His 
^fnjeeln the Kino at IVindsnr Castle. 
N. Y. & Cambridge [Eng.], 193.5, vol. 
2. o]iened at no. 12371. 


12. Michelangelo. 1475-1564. 

“P ho gia fatto un gozzo.” 

In: Symonds, ,Tohn .Vddington. Ren- 
aissance in Italu: the fine arts. New 
cd. London, 1899, opened at p. 379. 
“Pvc grown a goitre by dwelling in this 
den — 

As cats from stagnant streams in Lom- 
bardy, 

Or in what other land tliey hap to be — ’’ 
A sonnet written b}' Michelangelo while 
he was painting the roof of the Sistine 
Chapel in 1508. Tlie first three lines 
suggest water as the cause of goiter. 
Borrowed through the kindness of the 
New York Public Library. 

13. Paracelsus, Aureolus Philippus Tlieo- 
phrastus. 1493-1541. 

Opera omnia . . . 

Ed. nov. Gencvac, 1658, vol. 2, opened 
at p. 382. 

He seems to be the first to point out a 
relationship between goiter and the 
form of congenital idiocy known as 
cretinism. (This was published ns early 
as 1567 in his Philosophiae magnac . . . 
Coin, pp. 139-156.) 

14. Vesaliiis, Andreas. 1514-1564. 

De Illimani corporis fabrica libri sep- 
tem. 

Basileae, 1543, opened at p. 256. 
Drawings of the thyroid. 

15. Platter, Felix. 1536-1614. 

Praxeos medicae toini tres . . . 

Basileae, 1625, vol. 1, opened at p. 80. 
An early description of cretinism from 
the point of view of mental deficiency. 
The relationship between cretinism and 
goiter is also brought out. The first vol- 
ume of the first edition of this work 
appeared in 1602. 

16. Shake.speare, AVilliam. 1564-1616. 

The tempest. 

N. Y., [1.9 — ?], opened at act III, 
scene HI, p. 68. 

Gon.: “AVho would believe that there 
were mountaineers 

Dcw-lapp’d like hulls, whose throats 
had hanging at them 
AVallets of flesh; or that there were 
such men 

AVhosc heads stood in their breasts?” 
The poet’s picture of goiter and cretin- 
ism. 
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17. Wharton, Thomas. 1014-16T3. 
Aclcnographia . . . 

LoncTini, 1656, opened at p. 118, cap. 
18, De glandulis tliyroidoeis. 

The author described tlie thyroid more 
accurately than his predecessors and 
gave it its name in 1656. He noticed the 
vascularity of the organ, and thought 
one of its functions was to fill up the 
spaces around the larjaix, tlius contrib- 
uting to the beauty of the neck. He 
considered this particularly true in fe- 
males, which accounted for tlieir larger 
thyroids. 

18. Hoefer, Wolfgang. 1614-1681. 

Hercules medicus . . . 

^’'icnnae, [1657], opened at p. 37, 

An early account of cretinism, attrib- 
uting it to faulty iiabits of diet and 
mode of living. 

19. Gibson, Tiiomas. 1647-1722. 

The anatomy of humane bodies epito- 
mized . . . 

2. ed. . . . London, 1684, opened at 
p. 332. 

The author seems to consider tiie func- 
tion of the thyroid to improve the ap- 
pearance of tlie neck, and its secretion 
to lubricate tlie larynx “wliereby tlie 
voice may be made more smootli and 
swcef. 

The first edition of tliis work appeared 
in 1682. 

20. Cowper, William. 1606-1709. 

The anatomy of humane bodies . . . 
Oxford & London, 1698, opened at 
tabic 24. 

Tlie author considered the thj’roid gland 
“to be of the same office u'ith the thy- 
mus”. The latter he classed as a 1)^1- 
phatic gland. Though the text is Cow- 
per’s own, most of the plates (including 
that of the thyroid) are from Bidloo’s 
Anatomia . . . Amsterdam, 1685. 

21. von Haller, Albrecht. 1708-1777. 
Physiology . . . 

London, 1754, vol. 1, opened at p.258. 
The author doubts the e.\istence of 
ducts connecting the thyroid and tra- 
chea, at a time when those ducts were 
accepted as an established fact. 

22. Wilmer, Bradford. 

Cases and remarks in surgery: to which 


is subjoined, an appendi.x, containing 
the method of curing the bronchocelc 
in Coventry. 

London, 1779, opened at p. 251. 

The “Coventry Treatment” for goiter, 
which introduced the burnt sponge rein- 
ed}' into England. This remedy had 
been a secret in the possession of a 
family at Coventry for many years. 
Tlie treatment must be undertaken 
when the moon is full. It is amusing to 
note on p. 238 a quotation from Girard 
illustrating the almost universal ap- 
pearance of goiter in the Tyrol. It was 
said of an English traveller that he 
would have been a handsome man if 
only he had had a goiter. 

Borrowed through the kindness of the 
Army Medical Library. 

23. Conrtois, Bernard. 1777-1838. 
Dccouverte d’lme substance nouvclle 
dans le vareck. 

In: Annales de chhnie, Paris, 1813, 
vol. 88, opened at p. 301. 

The discovery of iodine. 

Borrowed through the kindness of the 
New York Publie Library. 

24. Coindet, Jean Franyois. 1774-1834. 
D6converte d’nn nouveau remfcdc centre 
le goitre. 

In: Aniiidet! de chhnie el de phi/niijnc, 
Paris, 1820, vol. 15, opened at p. 49. 
Though iodine-containing substances bad 
been used for centuries in the treat- 
ment of goiter, this is the first use of 
iodine alone. The author reports sne- 
cessfnl results. 

Borrowed through the kindness of the 
New York Public Library. 

25. King, Tbomas Wilkinson. 1809-1817. 
Ob.servations on the thyroid gland, 
with notes on the same sub.jcet by Sir 
Astley Cooper. 

In: Ouifs ho.ipilitl rrporte, London, 
1836, vol. 1, opened at p. 4-13. 

The author, who has been called “the 
father of endocrinology,” seems to have 
anticipated the endocrine action of the 
thvroid in 1836. On p. -1-11 he saj.s, 
“Whilst the nourishment of a part is 
indispensable to its existence; the in- 
fluence which it exerts upon the circu- 
lating fluids may be more or less need- 
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fill for tlie licaltiifiil subsistence of the 
entire animal.” And on p. 4-t3, “Yet 
we may one day be able to shew, that 
a particular material principle is slowly 
formed ... in the course of the circula- 
tion.” This seems to show he had a 
conception that internal secretions are 
poured into the hlood stream for gen- 
eral distribution. 

26. Norris, Hugli. 1820-1910. 

Notice of a remarkable disease, analo- 
gous to cretinism, existing in a small 
village in the west of England. 

In: Medical times, London, ISIS, vol. 
17, opened at p. 257. 

An instance of endemic cretinism in 
England in 1817. The author considers 
that the disease may be caused bj' the 
goiter which usually accompanies the 
condition. He also expresses the hclief 
tliat its cause is a combination of cir- 
cumstances, among them intermarriage, 
inferior water and impure air. 

27. Curling, Thomas Illi/.ard. 1811-188S. 
Two cases of absence of tlic tliyroid 
body . . . 

In: Mcdico-chirurgical transactions, 
London, 2. scr., 18.50, vol. 15, opened 
at p. [.OOS]. 

In 1&19 tlie autiior discovered an ab- 
sence of the thyroid gland in two cases 
of cretinism. He is the first to suggest 
that the crctini.sm may lie due to thy- 
roid deficiency. 

28. Chatin, Gaspard Adolplie. 181.3-1901. 
Existence de I’iode dans Ic.s plnntcs 
d'eau douce . . . 

In: Coiiipl. rend. hebd. d. seances de 
r.-trnd. d. sci., Paris, 1850, vol. 30, 
opened at p. 352. 

The first of a series of contributions 
demonstrating the relationship between 
iodine deficiency in water, soil, plants, 
etc. and endemic goiter. He was not the 
first to put forth this theory, but his 
were the first extensive investigations 
carried out. He recommended adding 
iodine to the water supply as a prophy- 
lactic measure. His advice was not ac- 
cepted, and it was over seventy years 
later before a .similar investigation was 
carried out which confirmed his theory. 

29. Schifr, Moritr.. 1S23-1S9G. 


Untcrsuchungcn fiber die zuckerbildung 
in der leber . . . 

IVfirzburg, 1859, opened at p. 61. 

An important contribution which was 
overlooked for more than a quarter of 
a century. The author totally extirpated 
the thyroid glands of dogs with the re- 
sult that death followed. Neither Re- 
verdin nor Kochcr apiiearcd to be 
aware of Schiff’s work when tliey pub- 
lished their results of complete thyroid- 
ectom}-. 

Borrowed through the kindness of the 
Army lilcdical Library. 

30. Sick, Paul. 

Ueber die totalc exstirpation einer krop- 
fig entarteten schilddriise . . . 

In: Med. corresp.-hlatt . . . Stiittgart, 
1867, vol. 37, opened at p. [199]. 

He is credited with being the first to 
notice symptoms of loss of thyroid func- 
tion following tliyroidectomy. Whether 
he was the first to extirpate tlie gland 
completely has been debated. Halstcd 
considered it the first total axcision and 
“the first report of the condition which 
we now recognize ns status thyreopri- 
vus.” 

31. Saint-Lager, ,1. 

Etudes sur Ics causes du cretinisme et 
du goitre endemique. 

Paris, 1867, opened at p. 245. 

He tells us that the people of Lau- 
sanne carried small bottles of iodine 
around their necks like amulets, in an 
effort to protect themselves against 
goiter. This was in 1867. Walter M. 
Boothby, in 1935, considered this to be 
a reasonably good prophylactic meas- 
ure in the light of recent knowledge. 

.32. Fagge, Cliarles Hilton. 1838-1883. 

On sporadic cretinism, occurring in 
England. 

In: Medico-chintrgical trans., Lon- 
don, 2. ser., 1671, vol. 36, opened at 
p. 1.54. 

The author pointed out the similarity 
and differences of si.-mptoms in spora- 
dic and endemic cretinism. His sugges- 
tion that cretinism might occur in adult 
life and the sj-mptoms he thought would 
attend it were confirmed bv Gull in 
1873. 
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:3:J. Gull, (Sir) M’illiam 'Withey. 1S16-1S90. 
On a cretinoid state supervening in 
adult life in women. 

In: Trans. Clinical sac. Land., 1S74, 
voL 7, opened at p. 180. 

The classic account of mj'xoedema is 
due to Sir Wm. Gull in 1873. He called 
it “A cretinoid state” to which Ord in 
1877 gave the name myxoedema. 

34. Ord, William Miller. 1834-1902. 

On m}'xoedeina, a term proposed to be 
applied to an essential condition in the 
“cretinoid” affection occasionally ob- 
served in middle-aged women. 

In: Medico-cldrurgical trans., Lon- 
don, 2. ser., 1878, vol. 43, opened at 
p. [57]. 

In 1877 the author gave mjTcoedema its 
name. He did not recognize mj'xoedema 
and cretinism as the same condition oc- 
curring at different stages of life, but 
on p. 72 he suggests that the same cause 
may be in operation at the beginning of 
each. 

35. Bourneville, Ddsird Magloire (1840- 
1909) & d’Olier, H. 

Note sur un cas de cr<Stinisme avec 
mj'xoedfeme . . . 

In: Progrds mddical, Paris, 1880, vol. 
8, opened at p. 709. 

These authors are said to be the first to 
recognize cretinism and mj'xoedema as 
tlie same condition. They state, “il 
[rnj-xoedbme] apparait comme compli- 
cation d’un etat pr^existant: le cretin- 
isme; il semble en quelque sorte rem- 
placer le goitre absent”. In 1883, Felix 
Semon contended that cretinism, myx- 
oedema and cachexia strumipriva were 
all due to lack of thjToid secretion. 

30. Reverdin, Jacques Louis. 1842-1929. 

[Accidents cons^cutifs a I’ablation to- 
tale du goitre]. 

In: Revue medicale de la Suisse ro- 
niande, Geneve, 1882, vol. 2, opened 
at p. 539. 

The author is considered tlie first to re- 
port that a STOdrome as of mj'xoedema 
follows complete tlij-roidertomy in hu- 
man beings. However, Schiff, in 1859, 
told of fatal results following complete 
removal of the thyroid in animals. 

37. Kocher, Tiicodor. 1841-1917. 


Ueber kiopfcxstirpation and ihre 
folgen. 

In: Arcliiv fiir klinische chiruryic, 
Berlin, 1883, vol. 29, opened at p. 
[254]. 

A verification of the work of Reverdin 
that a syndrome resembling mjxoedcnui 
followed complete removal of the thj'- 
roid in human beings. Kocher called 
this condition “cachexia strumipriva.” 

38. Semon, (Sir) Felix. 1849-1921. 
[Discussion on a case of inj'xoedeiiia 
presented before the Clinical society of 
London, Nov. 23, 1883]. 

In: Brit. med. jour., London, Dec. 1, 
1883, opened at p. 1073. 

The first suggestion that cretinism, 
myxoedema, and cachexia strumipriva 
were all due to loss of thyroid function. 
This was later proved to be true, in 
1884, bj' Horslej'’s production of mjx- 
oedema in monkej'S bj’ thyroidectonij’. 

39. Schiff, Moritz. 1623-1896. 

Resume d'une nouvelle seric d'exp6ri- 
ences sur les efi’ets de I’ablation des 
corps thjToides. 

In: Revue midicale de la Suisse ro- 
mande, Geneve, 1884, vol. 4, 0 ])ened 
at p. 436. 

The author showed that the fatal re- 
sults which followed his operations, re- 
ported in 1859, could be obviated by the 
previous transplantation of thyroid. His 
work was done on animals. 

40. Horsley, (Sir) Victor. 165T-1910. 

The Brown lectures on pathology. 

In: Brit. med. jour., London, .Inn. 17, 
188-5, opened at p. 111. 

The author supported Felix Sciuon's 
hvpothesis that myxoedema, cretinism, 
and cachexia strumipriva were all 
phases of the one condition and all due 
to thyroid deficiencj'. Horsley artifi- 
ciallj’ produced mjxoedema in monkeys 
bj- thjToidectomy. 

41. Bettencourt, R. & Serrano, J. A. 

[Un cas de mjxoedeme traite par la 
greffe hj'podermiquc du corps thjToide 
du mouton]. 

In: Progres medical, Paris, 2. ser., 
1890. vol. 12, opened at p. 170. 

Thej' appear to be the first to attempt 
transplantation of thj'roid in a mjx- 
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ocdcinnfou.s patient. Striking improve- 
ment followed, hut they do not report 
permanent relief of .symptoms. 

42. Horsley, (Sir) Victor. 18.57-191G. 

Note on a possible means of arresting 
the progress of mj’xoedema, cachexia 
strumipriva, and allied diseases. 

In: Brit. mcd. jour., London, Fch. 8 , 

1890, opened at p. 287. 

'J'hc author suggested that mj’xocdcina 
and other forms of thyroid dcfieiency 
in human heings might he successfully 
treated hy the implantation of thyroid 
tissue in the patient. He suggests using 
the gland of a sheep. He docs not ap- 
pear to have tried it, however. In 1884, 
Schiff had showed that the fatal results 
of thyroidectomies in dogs could be 
avoided hy the transplantation of the 
gland. 

43. Murray, George Tledmayne. 18G5-1939. 
Note on the treatment of mTOoedema 
hy hypodermic injections of an extract 
of the thyroid gland of a sheep. 

In: Brit. med. jour., London, Oct. 10, 

1891, opened at p. 79G. 

He was the first to use a subcutaneous 
injection of thyroid extract in the treat- 
ment of mTOoedema in human heings. 
The results were highly successful. The 
complete life history of this patient is 
given in the Brit. mcd. jour., March 13, 
1920. 

44. MacKcnzic, Hector W. G. 

A case of mj'xocdcma treated with 
great benefit hy feeding with fre.sh thy- 
roid glands. 

In: Brit. mcd. jour.. I.ondon, Oct. 29, 

1892, opened at p. 940. 

4.';. Fox, E. L. 

A case of nn’xocdcma treated hy taking 
extract of thjToid hy the mouth. 

In: Brit. mcd. jour., l,ondon, Oct. 29, 

1892, opened at p. OH. 

Following Murray's remarkable .succc.ss 
flS91) with siihcutaneous injection of 
thjToid extract, MacKcn/ie and Fox, 
independently, showed that equally .suc- 
cessful results could he obtained from 
oral administration of the gland. Both 
re]>orled toxic .symptoms when the 
dosage was too larire. 

4G. Magmis-Lcvy, .\dolf. 


I'eher den re.spiratorisehen gaswechscl 
unter dem cinfluss der thyreoiden sowic 
untcr verschiedenen pathologische zu- 
stiinden. 

In: Berlin, klin. xcoch., July 29, 1895, 
opened at p. G50. 

The author introduced the cxperimcnlal 
method of determining thyroid disturli- 
ances. He confirmed the observations of 
Miillcr (1893) on the effects of thyroid 
disorders on the metabolic rate. The in- 
vestigations of Magnus-Levy laid the 
foundation for the modern conception 
of thyroid function: maintenance of 
metabolism at its proper level tlirough 
the secretion of an adequate amount of 
tiie hormone. 

47. Baumann, Eugen. 

Ueher das normale vorkommen von jod 
im thierkorper. 

In: noppc-Seijlcr’.’t zeitschrift fiir 
phyfiologischc chcmic, Strasshurg, 
1895/9G, vol. 21, opened at p. [319]. 
The first good jiajier on the chemical 
knowledge of the thyroid. The author 
proved that the normal gland contains 
iodine, by isolating an iodine-containing 
compound to which he gave the name 
“Thyrojodin”. He considered this .sub- 
stance to he closely related to the physi- 
ological activity of the gland. 

48. Kendall, Edward Calvin. 1S8G- 

Thc isolation in crystalline form of the 
compound containing iodine which oc- 
curs in the thyroid; its chemical nature 
and physiological activity. 

In: Trnns. Assoc. Amer. phys., Phil., 
1915, vol. 30, opened at p. [420]. 

A great contribution to physiology and 
therapy was made by the author in 
1914, by the isolation, in crystalline 
form, of the iodine-containing hormone 
of the thyroid, called thyroxin. 

49. Marine, David (1880- ’ ) & Kimball, 
O. P. 

The prevention of simple goiter in man. 
In: Jour. Inh. and din. mcd., St. 
Louis, Mo., 1917, vol. 3, opened at 
p. 40. 

They .show how to eradicate simple 
goiter in regions where the water and 
soil arc deficient in iodine. Tiiis was 
achieved by the oral administration of 
iodine. 
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50. Halsted, AVilliam Stewart. 1852-1922. 
The 025erative story of goiter. Tlie au- 
thor’s ojjeration. 

In: Johns Hopkins hospital reports, 
Balt., 1920, vol. 19, opened at p. 193. 
Halsted was considered one of the mas- 
ters in the art of thyroidectomy, rank- 
ing second onl}' to Kocher. On p. 193 
begins the account of his own teclinique 
which gained for him the reputation of 
being unexcelled in the field. 

51. Harington, Charles Robert. 1897- 
Isolation of thyroxine from tlie thyroid 
gland. 

In: Biochem. jour., Cambridge, 

[Eng.], 192C, vol. 20, opened at p. 
[293]. 

Tlie author gives the “probable empirical 


formula of thyroxine” as C, 5 l-I„ 0 ,NI,. 

52. Harington, Charles Robert (1897- ) 

& Barger, George. (1878- ) 

Constitution and synthesis of tliyroxinc. 

In: Biochem. jour., Cambridge 

[Eng.], 1927, vol. 21, opened at p. 
1C9. 

The authors verify the cliemical formu- 
la put forth by Harington in 192C, and 
describe the synthesis of thyroxin. 

53. Sayers, Dorothy Leigli. 1893- 

The incredible elopement of Lord Peter 
Wimsey. 

In her: Hangman’s holiday, New 
York, 1933, opened at p. [41]. 

The thyroid gland in fiction. Tlie plot 
centers around a case of hypothyroid- 
ism. 


The Tiivnoin axd Its Hyperfunctiox: ExomiTiiAEjnc Goiter 


54. 


Parry, Caleb Hillier. 1755-1822. 
Enlargement of the thyroid gland in 
connection with enlargement or palpita- 
tion of the heart. 

In his: Collections from the unpub- 
lished medical writings . . . London, 
1825, vol. 2, opened at p. [111]. 

The author was the first to describe the 
disease we now know as exophthalmic 
goiter. As early as 178G he recognized 
disturbances of cardiac function in hy- 
perthyroidism, thus preceding by many 
years the observations of Flajani, 
Graves and von Basedow. Osier said 
that if any person's name were given 
to the disease it should be that of 


Parry. 

55. Flajani, Giuseppe. 1741-1808. 

Sopra un tumor freddo nell’ anterior 
jjarte del collo detto hroncocele. 

In his: Collezione d’osservazioni e 
riflessioni di chirurgia, Roma, 1802, 
vol. 3, opened at p. 270. 

The author described cardiac disturb- 
ances in thyroid enlargement. His ac- 
count is considered one of the earliest 
of exophthalmic goiter, though it has 
also been said that it is hard to be 
certain he was actually describing this 
disease. 

Borrowed through the kindness of the 
Army ^Medical Library. 


50. Graves, Robert James. 1797-1853. 

Clinical lectures. Lecture XII .. . 
Newly observed affection of the thyroid 
gland in females. 

In: London med. surg. jour. (Ren- 
shaw ed.), 1835, vol. 7, opened at p. 
516. 

The autlior described the syndrome of 
h)'pertIiyroidism or exophthalmic goiter 
— tlie disease which bears Ids name. 
Like Parry, ivho preceded him. Graves 
was imjiressed by the cardiac disturb- 
ances associated with this condition. 
Graves, however, considered the altera- 
tions in cardiac function not to be or- 
ganic in nature. He also concluded that 
tlie hypertrophy of the thyroid differed 
essentially from that in ordinary goiter. 
Borrowed through the kindness of the 
Boston Medical Library. 

57. von Basedow, Carl Adolph. 1799-1854. 
Exophthalmos durch hypertrophic dcs 
zellgewebes in der augenhohlc. 

In: Wochenschr. f. d. ges. heilk., Ber- 
lin, 1810, opened at p. [197]. 
Basedow’s classic paper in which he 
described the “Mer.seburg Triad” 
(named from the place in Germany 
where he lived): enlargement of the 
thvroid, protrusion of the eyeballs, and 
rapid heart. Though he was preceded 
by Parry (1786) and Graves (1835), 
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Ill’s description of cxophtlinlniic goiter 
is undoubtedly the clearest. The only 
symptom lacking in Basedow's clinical 
picture of tlie disease as it is now 
known is the tremor. On p. 200 he 
mentions having used iodine in a ease, 
some years earlier, with some success. 
This is prohahl}- the first use of iodine 
in c.Nophthalmic goiter. 

58. von Graefc, Albrecht. 1S2S-1S70. 

L'cher liasedow’sehe krankheit. 

In: Dculfclic klhiik, Berlin, 18Cf, vol. 

10, opened at p. 158. 

'J'lie author described a very important 
sign in exophlhahnic goiter — lagging 
of the upped lid in looking downward. 
It is known ns “Graefe’s sign.” 

50. Trousseau Arniand. 1801-1807. 

Lectures on clinical medicine delivered 
at the IIolel-Dicu, Baris. 

London, 1808, opened at p. 587. 

’I’lic classic accident in which Trousseau, 
by mistake, wrote a prescription for 
tincture of iodine instead of tincture of 
digitalis, in a case of exophthalmic 
goiter. The patient improved, but upon 
discovery of the error, digitalis was 
substituted for iodine, whereupon the 
cardiac condition became worse. Iodine 
therapy was considered unfavorably at 
the time and Trousseau, in spite of 
what he called this “exceptional” ease, 
warned against its general use. 

GO. Clicadic, 'Walter Butler. ISOG-IOIO. 
Lxojilitlialniic goitre. 

In: SI. Ocorflc'a honpital reports, 

London, I8G9, vol. 4, opened at p. 

[175]. 

.\t a time when iodine was considered 
a dangerous drug in the treatment of 
cxojilitlialniic goiter, Clieadlc reported 
beneficial rc.sults from its use. lie rcc- 
oiiiinendcd the general use of iodine 
therapy for this condition, but it w.as 
not until the twentieth century that it 
was again restored to favor. 

Gl. Marie, Pierre. 

Siir la nature ct sur qiiclqiies-uns dcs 
sjiiiptonics dc la maladie dc Basedow. 

In: Arch. <1. nrurnl., Paris. 1888, vol. 

G, opened at p. 79, 

The author added tremor as the fourth 
cardinal sign in cxoplifbnbnic goiter. 
The previous three were brouglit out 
by Basedow in IStO. 


02. Hclin, Louis. 

L'eber die exstirpation das kropfs bci 
morbus Basedowii. 

In: Berliner klin. xvoch., 1881, vol. 21, 
opened at p. 1G3. 

The first thyroidectomy for exophthal- 
mic goiter. The operation was per- 
formed in 1880, and in 1883 the patient 
was presented before the Medical so- 
ciety of Frankfort. 

G3. Greenfield, William Smith. 

Some diseases of the thyroid gland. 

In: Lancet, London, Dee. IG, 1893, 
opened at p. 1493. 

The author was the first to describe the 
pathological anatomy of the thyroid in 
exophthalmic goiter. 

CL Miillcr, Friedrich. 

Beitriige ziir kenntnis dcr Basedow- 
’.sclicn krankheit. 

In: Dent. arch. f. klin. mcd., Leipzig, 
1893, vol. 51, opened at p. [335]. 

The author showed that an increased 
nictaholi.sm accompanies cxopbtbalmic 
goiter. This was confirmed by Magnus- 
Levy in 1895, and may be said to have 
led to the measurement of metabolism 
as an important index of the phy.siologi- 
cal condition of the thyroid. 

G5. Cannon, Walter Bradford (1871- ); 

Bingcr, C. A. L. & Fitz, R. 
Exjicriiiicnlal hyperthyroidism. 

In: Amcr. jour, of physiol., Balt., 
1915, vol. 3G, opened at p. 3C3. 
Probably the first sueccssful .attempt to 
produce exophthalmic goiter experi- 
mentally. 'The rasults give some support 
to the view that the sympathetic ner- 
vous .system plays an important role 
in this disease. 

GG. Plummer, Henry Stanley. 1874- 

Rc.sults of administering iodine to pa- 
tients having cxo]iliihalmic goiter. 

In: Jour. Amcr. mcd. assoc.. Chic., 
.Tune 30, 192.3, opened at p. 1955. 

A recommendation for the pre-opera- 
tive treatment of cxophtbalmic goiter 
with iodine. 'This was contrary to the 
existing method of treatment in which 
iodine was discouraged through fear of 
“.Tod-Basedow.” This is the preliminary 
report of Plummer's siiccassfiil work. A 
more extensive report was made by 
Plummer & Boothby in Coll, papers 
'Mayo clinic, 7.5; 5G5-.57G, 1923. 
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Paiiatiiyroid Glaxds 


67. llemak, Robert. 1S15-18G5. 
Untcrsuchungen iiber die entwiekclung 
der wirbeltliiere. 

Berlin, 1S55, opened at p. 191. 
Sandstrijm tbougbt tlie following lines 
sboweel Remnk bnd seen tbe parathy- 
roids: 

“Yor kurzein fand icli bei der iinter- 
suebung der tliyinns neugeborencr 
katzen an der oberen spitze der tbyinus, 
woselbst in anderen fiillen aucb wimper- 
blasen vorkoinmen, eine klcine gclbliclie 
driise, welcbe weder init der tbyimis, 
noch init lyinpbdriisen, nocb mit der 
schilddriise in ibrein ban lil)erein- 
kommt . . .” 

68. Owen, (Sir) Richard. 1801-1892. 

On tbe anatomy of tbe Indian rhi- 
noceros . . . 

In: Transactions of the Zoological so- 
ciety of London, 1862, vol. 1, opened 
at p. 48. 

The author appears to have observed 
tlie jiarathyroid glands of tbe rhinoceros 
as early as 1850. After describing tbe 
thyroid gland be says, “a small compact 
yellow glandular body was attached to 
tbe thyroid at the point where the veins 
emerge.” 

Borrowed through the kindness of the 
American Museum of Natural History. 

69. Mrebow, Rudolf Ludwig Karl. 1821- 
1902. 

Die krankhaften geschwiilste . . . 
Berlin, 1863-67, vol. 3, pt. 1, opened 
at p. 13. 

Virciiow, too, indicates tiiat iie has seen 
tlie parathyroid glands. 

70. Sandstroin, Ivar Victor. 1852-1889. 

Om cn ny kbrtel bos menniskan och 
at.skilliga diiggdjur. 

In: Upsala Uikarefdrcninos fiirhand- 
linyar, 1879/80, vol. 15, opened at p. 
[441]. 

Tbe author is credited witli the discov- 
ery of the parathyroid glands which he 
named “Glandulae parathyreoideae,” 
and which he first oliservcd in a dog in 
1877. He fbougiit that statements by 
Remak and Virchow indicated that 
thc.se men had seen the gland.s. The 
only entire translation of this paper is 


in English by Dr. Carl M. Scipcl and 
appeared in Bull. In.-^l. hist. rned.. 
6:192-222, 1938. 

71. Gley, Eugene. 

Note sur Ics fonctions de la glnndc thy- 
roi'de chez Ic lapin et chez le chien. 

In: Compt. rend. hold. Soc. dc biol, 
Paris, 9. sdr., 1891, vol. 3, opened at 
p. 843. 

72. Gley, Eugene & Nicolas, A. 

Premiers rdsultats de rccherchcs sur 
les modifications histologiques dcs glan- 
dules thyroi'diennes apies la thyroidec- 
tomie. 

In: Compt. rend. hehd. Soc. de biol., 
Paris, 10. sdr., 1895, vol. 2, opened at 
p.21G. 

73. Vassale, G. & Generali, F. 

Sugli effetti dell’ estirpazionc dcllc 
ghiandolc paratiroidee. 

In: Rtv. di pat. nerv. e inenl,, Fi- 
renze, 1896, vol. 1, opened at j). 95. 
Three important contributions to the 
physiology of tbe parathyroid glands. 
They explained the fatal results follow- 
ing complete thyroidectomies in which 
the parathyroids were also removed. 

74. ■\Vcl.sh, David Arthur. 

Concerning the parathyroid glands: a 
critical, anatomical, and experimental 
study. 

In: Joiir. of anat. and physiol. . . 
London, 1898, vol. 32, opened at p. 
[292]. 

The first contribution to the histology 
of the parathj'roids. 

76. Benjamins, C. E. 

Ueber die glandulae parathyreoideae 
(epithelkorperchen) . 

In: Beitr. z. pnthol. anat. . ■ Jena, 
1902, vol. 31, opened at p. [143]. 

An early reference to paratliyroid tu- 
rnons, but with no reference to bone 
conditions. 

76. Jeandelize, P. 

insufiisance thyroidienne et pnratiiy- 
roidienne; etude experimentale et 
Clinique. 

In: Revue veuroloyiqtte, Parts, 190.3, 
vol. 11, opened at ]). 2.38. 

Me was the first to .siiirgest that cj>i- 
lejisv, tetany and convulsions of child- 
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hood ni.iy he due to ])or;illiyroid dcfi- 
eicney. 

7~. Lundhorfr, Ilcriiian. 

Spielcn die {xlandtdac jiaralhyrcoidcac 
in dcr incnscliliclicn patliolopic cine 
rollc? 

In: Dful. zfilfclir. f. ncrcfnhrilk., 
I.cip 7 ip, 1001, vol. 27, ojjcncd at p. 
(217]. 

'The autlior suppested a relationship 
lietwecn tlic parathyroids and tiic phys- 
iolopy of tlie muscles and nerves. 

78. llalsted, ^ViIIiam Stewart. 18.72-1922. 
Hypo])aratliyrcosi.s, status jiaratliyreo- 
jirivus, and transplantation ofthcjuira- 
tliyroid plands. 

In: Amrr. jour. med. set., Phil. & 
K. Y., new scr., 1907, vol. 101, ojicncd 
at p. [ 1 ]. 

One of the author’s contributions to 
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Seymour, Nan Gilreht: 134 East 19 Street, 
New York City; born in Peekskill, New 
Y'ork, August 4, 1875; died in New Y'ork 
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was on the staff of the Post-Graduate and 
YVoman’s Hospitals. 



656 


THE BULLETIN 


PHYSICIANS NEEDED FOR ARMY SERVICE 

The physician, like every other American, has become actively inter- 
ested in our national security and stands ready to contribute his services 
as required for military preparedness. 

The immediate problem in this connection is one that concerns the 
War Department, and primarily the young physician. The AVar Depart- 
ment must procure sufficient additional personnel from the medical 
profession to augment the medical services of the Regular Army as the 
various increases are made in the strength of the Regular Army, as 
authorized by Congress to meet the partial emergency. The young phy- 
sician is especially concerned because it is usually advantageous, and is 
often more convenient for him to serve with the Army. 

Present plans of the AVar Department are designed to make service 
attractive and instructive for the young physician. If the physician holds 
a Medical Corps Reserve commission he can be ordered to active duty 
if he so requests. If he does not hold a commission, but is under 35 years 
of age and is a comparatively recent graduate of an accredited school, 
he may secure an appointment in the Medical Corps Reserv^e for the 
purpose of obtaining extended active duty for a period of one year or 
longer. Duty is given at General Hospitals, Station Hospitals, and with 
Tactical Units, and embraces all fields of general and specialized medi- 
cine and surgery. Excellent post-graduate training is obtainable in con- 
nection with Aviation Medicine. After serving 6 months of active duty 
in the continental United States, a Reserve officer may request duty 
in Hawaii, Panama, or other United States territories and possessions. 
The initial period for duty is for one year and yearly extensions are 
obtainable thereafter until the international situation becomes more clari- 
fied and our domestic military program becomes stabilized. 

Many young doctors who have sensed with the Army on ext^led 
active duty have taken the competitive examination for entranof into 
the Medical Corps of the Regular Army. Extended active duty 'affords 
an excellent opportunity for the physician to observe modern mihtaty 
medicine and the facilities that exist for a complete and comprehensive 

medical practice. _ t-. c . n 

Further information may be obtained by writing to The Siirgco 

General, U. S. Army, AA^ashington, D. C. 



BULLETIN OF 
THE NEW YORK ACADEMY 
OF MEDICINE 


DECEMBER 194O 



EXPERIMENTAL BASIS OF CHEMOTHERAPY 
IN THE TREATMENT OF BACTERIAL 
INFECTIONS* 

The Ludwig Kast Lecture 


E. K. Marshall, Jr. 

Department of Pliarmacology and Experimental Therapeutics, The Johns Hopkins University 



-^E use of sulfonamide drugs in the treatment of bacterial 
infections is based upon studies involving the effect of 
the drugs upon experimental infections in animals, the 
effect of the drugs upon various bacteria hi vitro, and 
the effect of the drugs upon the host organism. This 
last includes a determination of the acute and chronic toxicity of a 
drug for several species of animals, its action on individual organs and 
tissues, its absorption, excretion and distribution, and the changes 
undergone by the drug in passing through the host. In all of these 
studies, it has been of the greatest value to have available accurate and 
simple methods for determining drug concentrations in blood, urine, 
body fluids and tissues.^’ ^ These methods, I think, have been re- 
sponsible more than anything else for placing the schedule of dosage of 
bacterial chemotherapeutic agents on a rational basis. 

Nearly all research directed toward the chemotherapy of experi- 


* Read October 14, 1940 in the Graduate Fortnight of The New York Academy of Medicine. 
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mental bacterial infections has utilized the mouse as the experimental 
animal. In the original observations of Domagk® on Prontosil, the 
discovery of the antibacterial activity of sulfanilamide,' the obser- 
vations of Colebrook and Kenny,® Buttle, Gray and Stephenson® and 
Long and Bliss on experimental streptococcus infections, and the 
study of the activity of sulfapyridine in pneumococcus infection,^^ all 
utilized the mouse to furnish the basis for the clinical trial of these 
three drugs. In the above cases, the transfer of results from the lowly 
mouse to man has been justified by subsequent clinical experience, but 
this will probably not always be so. 

Relatively simple methods of treating infected mice suffice for 
detecting the antibacterial activity of a drug against the particular 
organism used, but a more elaborate procedure is necessary to evaluate 
such activity quantitatively. In the early studies of the influence of 
sulfanilamide on pneumococcus infections in mice, there is agreement 
of opinion that the drug possessed some activity; however, most ob- 
servers reported that although death could be delayed in treated mice, 
recovery from the infection did not occur. The impression gained 
from these studies was that sulfanilamide had slight therapeutic value 
, • against the pneumococcus and apparently this prevented its thorough 

trial in pneumonia. Recently, in a careful study of mouse infection 
with forty-seven strains of the thirty types of pneumococci, Schmidt 
and Hilles^“ found that the therapeutic effectiveness of sulfanilamide 
was considerable; in some cases loo per cent survivals resulted. They 
administered the drug every 6 hours, day and night, maintaining a 
blood concentration of 8 to 12 mgm. per cent, and showed that the 
infrequent administration of the drug was responsible for the failure of 
earlier observers to obtain beneficial effects. We have little data on 
the clinical value of sulfanilamide in pneumonia because sulfapyridine 
has already established itself. However, in the one careful study of 
its use, very good results are reported.^® 

In order to use in vivo studies of the sulfonamide derivatives against 
various bacteria in the mouse to point, the way to the selection of the 
most- effective drugs for clinical trial, it is necessary to have an accu- 
rate quantitative method for the evaluation of the effectiveness of 
various compounds. Data on the effectiveness of drugs in infected 
nuce have usually been obtained by administration of doses of the 
drugs according to schedules which have differed with each investi- 
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gator. Marked variation in blood concentrations of drug must have 
resulted from the different dosage schedules employed as well as from 
differences in the absorption, excretion and distribution of the various 
drugs. Another difficulty has been the lack of a suitable therapeutic 
response for an end-point. Recently, we have developed in our labora- 
tory a method for the quantitative evaluation of chemotherapeutic 
agents in bacterial infections in mice which appears to give a more or 
less absolute comparison of two drugs independent of many variables 
within the experiment. The method need not be described as 
it is given in detail in the communications to which reference is made. 
The quantitative data for several drugs in a streptococcus and a pneumo- 
coccus infection in mice appear to indicate some specificity on the part 
of these drugs for different bacterial infections. 

Numerous in vitro studies of the effect of various sulfonamide druK 
have been reported against bacteria. These have had two purposes, an 
elucidation of the mode of action, and an appraisal of the drug for 
clinical use. However, the concentration of a drug necessary to produce 
a bacteriostatic or bactericidal action hi vitro may have absolutely no 
apparent relation to that necessary for its in vivo activity. Concen- 
trations of sulfanilamide of lo to 20 mgm. per cent may result, in experi*-. 
ments in vitro on streptococci, in no effect, in bacteriostasis or in bac- 
tericidal effects. Mobile much lower blood concentrations are effective in 
the treatment of streptococcus peritonitis in mice. 'Wt knov'’ now that the 
strain of streptococcus, the size of the initial inoculum, the composition 
of the medium (particularly the amount of antisulfanilamide factor pres- 
ent), and the temperature at which the test is performed have a marked 
effect on the result obtained.^^’ The question arises as to whether the 
comparative activity of different drugs in vitro may not give informa- 
tion concerning their relative activity in vivo on the same organism. 
Unfortunately, little quantitative information is available to ansv^er this 
query. Sulfapyridine is about two or three times as active as sulfanila- 
mide in vitro, but the two drugs show equal activity in vivo in the 
mouse against the same strain of streptococcus. Diaminodiphenylsulfone 
and sulfathiazole show many times the activity of sulfanilamide in vitro, 
but the former is only three times as active and the latter is no more 
active than sulfanilamide in vivo in the mouse.^® It is probable that high 
bacteriostatic or bactericidal activity in vitro is only one of the pre- 
requisites for high in vivo activity. For systemic infections, it appears 
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that in vivo studies in the mouse are more valuable than in vitro studies 
in pointing the way to the selection of the most effective drugs for 
clinical trial. 

In the treatment of urinary tract infections and infections con- 
fined to the intestine, as well as in the local use of these drugs in in- 
fected tvounds, the comparative in vitro activity of different sulfona- 
mide drugs may be valuable as an aid for selecting drugs for clinical 
trial, as body defences may well play a minor role under these con- 
ditions. The greater in vitro activity of sulfapyridine and sulfathia- 
zole”"’-^ on bacteria found in urinary infections suggests that, other 
things being equal, these two drugs would be superior to sulfanilamide 
in treating urinary infections. Recently, in the course of a study of 
sulfanilylguanidine as a possible intestinal chemotherapeutic agent, 
we -- found that this drug caused a marked reduction of the coliform 
organisms in the stools of mice fed the drug in their diet. It seems prob- 
able that pathogenic organisms' in the intestinal tract which are more 
susceptible to sulfanlylguanidine in vitro than E. coli will likewise 
be more susceptible in the intestinal tract. In the case of such diseases 
as subacute bacterial .endocarditis caused by Streptococcus viridans, with 
which one cannot produce satisfactory infections in experimental ani- 
mals, one must rely upon the unsatisfactory in vitro studies of the 
actiidty of drugs. 

It is obvious, however, that other factors besides comparative chemo- 
therapeutic activity in mice and bacteriostatic or bactericidal activity 
in vitro must of necessity govern the selection of the most suitable drug 
for clinical trial in man. Such factors are contained yn a study of the 
drug on the host. An assessment of the probable toxicity of a drug in 
the human being is of prime importance. In the first communication on 
the pharmacolog}^ of sulfapyridine,-^ this drug was stated to be about 
one-fourth as toxic as sulfanilamide. However, the poor absorption of 
sulfapyridine from the gastrointestinal tract prevents a determination 
of its true toxicity when the drug is given per os. By the use of a 
soluble sodium salt of sulfapyridine it has been shown that on the basis 
of blood concentration, this drug is more toxic acutely for mice, rabbits, 
and dogs than is sulfanilamide.-^ No information is available as to the 
chronic toxicit}'' of sulfapyridine based on a maintained and known 
blood concentration of the drug. However, studies have been made 
of the effect of the repeated administration of one dose per day by 
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mouth: these have shown no toxicity except that resulting from the 
deposition of acetylsulfapyridine in the form of concretions and stones 
in the urinary tract of rats,-’ rabbits and monkeys. It is interesting to 
note that clinically sulfapyridine appears to be considerably more toxic 
than sulfanilamide.-® 

Sulfathiazole is less toxic acutely than sulfapyridine for mice-®’®® 
and dogs; its chronic toxicity for mice®® and rabbits appears to be 
greater and for rats and monkeys®® less than that of sulfapyridine. 
However, the study of chronic toxicity of these drugs is comphcated 
by the formation of acetyl-derivatives which may cause mechanical 
damage to tissues. 

The above examples of determination of toxicity on animals illustrate 
how difficult it is to transfer such data to the human subject. However, 
if careful studies of chronic toxicity be made in several species of animals 
with known and maintained blood concentrations of free and conjugated 
drug, with careful pathological examination of tissues at the end of the 
experiment, and especially if attempts are made to determine the kind 
of toxicity which does not kill the animals— effects on blood, cerebral 
cortex, vomiting center, spinal cord, peripheral nerves, liver, kidneys, 
etc.— it would appear possible to make fairly accurate prediction for 
the human subject. In the above discussion of the toxicity of these drugs, 
evidence of toxicity has been usually based upon death of the animals, 
symptoms of toxicity observable with the naked eye, and upon patho- 
logical changes in the tissues. However, evidence is available that one 
drug may be more toxic than another to one system of the body, while 
the reverse may be true with another system. For example, sulfapyridine 
is about twice as toxic acutely as sulfanilamide on the basis of the death 
of mice,®^ yet sulfapyridine is.only one-half as toxic to the hematopoietic 
system as sulfanilamide.®^ The use of the so-called chemotherapeutic 
index, which expresses the ratio beuveen the dosage producing death 
and the dosage producing a therapeutic response, is of little value, and 
can be extremely misleading. Of course, it is at present impossible to 
predict hypersensitiveness and idiosyncrasy that may result from the 
drug in man. Determinations of the toxicity on animals should be com- 
parative; sulfanilamide or sulfapyridine, the human toxicity of which 
is fairly well known, can be used as standards. 

It is necessary to have information concerning the absorption, excre- 
tion, and distribution of these drugs before they can be used most effi- 
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ciently in the treatment of disease. It now seems proven that the 
maintenance of a certain concentration of drug in blood and tissues 
for several days is most efficient for treating infections. To accomplish 
this the dosage of a drug must be properly spaced, but to do tins data 
concerning its absorption and excretion are necessary. With sulfanila- 
mide, absorption from the gastrointestinal tract is complete and a peak 
blood concentration is reached in 3 to 5 hours;- therefore, it is 
rational to space doses at 4-hour intervals. Rapidity of excretion may 
necessitate frequent dosage, but a high rate of excretion is of great 
advantage for freeing the body of the drug when administration has to 
be stopped on account of toxic manifestations. Rapid excretion is a 
great advantage in the case of a drug to be used as a urinary antiseptic; 
a lower blood level of such a drug will give the same urinary con- 
centration as would be obtained with a higher blood concentration of 
a less rapidly excreted drug. In the case of sulfanilamide, it has been 
shown that increasing the rate of urine flow by administration of water 
increases the rate of elimination of the drug;®- this is probably also true 
of sulfapyridine and of sulfathiazole. The rapid dilTusibility of a drug 
to all the tissues and fluids of the body and its presence in them in about 
the same concentration as in the blood is apparently a valuable asset 
for a good chemotherapeutic agent. This has been shown to be true 
for sulfanilamide and for sulfapyridine.®"* No complete data are avail- 
able for sulfathiazole, but it is knoum that this drug does not pass into 
^ the spinal fluid as rapidly as do sulfanilamide and sulfapyridine.®"* Hence, 
for treating meningitis sulfathiazole is not suitable to replace either 
sulfanilamide or sulfapyridine. 

In conclusion, a brief discussion of the individual variation in the 
response to these drugs may be given. One finds in clinical reports on 
the therapeutic efficiency of these drugs statements expressing surprise 
that no correlation appears to exist between the blood concentration 
and either the therapeutic response or some symptoms of toxicity such 
as nausea and vomiting. With the relatively small amount of data 
available, this is e.xactly what one would expect from the individual 
variation of patients and differences in the strains of infecting organisms. 
Let me illustrate this matter of biological variation by mentioning some 
experiments on mice. 

In Figure i, the characteristic curve of the acute toxicity of sulfa- 
nilamide for mice when given per os is shown. One can calculate that 
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Fig. 1 — Characteristic curve of acute toxicity of sulfanilamide for mice, 
drawn from data of JIarshall and Litclifleld.^-t 



Fig. 2. — Characteristic curve of blood concentration (or drug intake per 
day) against per cent survival of mice infected with ^-hemolytic streptococci 
and treated witli sulfanilamide, redrawn from figure of Marshall, Litchfield 
and '\Vhite.i5 
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the dose which will kill i per cent of the mice is 3.1 gm. per kgm. 
and that it takes 4.6 gm. per kgm. to kill 99 per cent of the mice. This 
is not a \^dde variation. In Figure 2, the characteristic curve of the 
blood concentration (or drug intake per day) against the percentage 
sur\dval of mice infected with an invariably rapidly fatal streptococcus 
infection is shown. While as low a blood concentration as 0.17 mgm. 
per cent of sulfanilamide maintained for three days vdll result in a 
survival of one per cent of the mice, it takes 3.06 mgm. per cent 
(or 18 times as much) to give a survival of 99 per cent of the mice. 
This is quite a marked variation. When one considers that sick human 
beings of widely varying genetic stock infected with different strains 
or types of an organism are unquestionably much more variable than 
these mice, it is not surprising but to be expected that in a relatively 
small series no relation between blood concentration and the toxicity 
/ or the therapeutic effect of one of these drugs would be apparent. 
Also, one would expect that the blood concentration suggested at 
present for a satisfactory therapeutic response is unnecessarily high -for 
many patients and nor high enough for a very few. However, if data 
from a very large population were analyzed, it is certain that the same 
continuous variation as seen in mice would be observed. 

Let me urge upon the clinicians who are responsible for the treat- 
ment of patients with these drugs to try to obtain very accurate data in 
regard to blood concentration and toxic symptoms or therapeutic effect. 
If this is done, we shall ultimately be able to analyze such data and 
possibly improve the treatment of bacterial infections with the sulfona- 
mide group of drugs, 
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INGE the original report by Domagk^ concerning the 
chemotherapeutic properties of Prontosil, numerous 
sulfanilamide derivatives have been introduced for the 
control of bacterial infections. In many countries these 
derivatives have been launched with but meager prelim- 
inary experimental or clinical data, and with claims of therapeutic po- 
tency far beyond the real value of the compounds. Fortunately, in the 
United States, the advent of sulfanilamide was followed closely by the 
passage of the present Food and Drug .Act, and with the e.xception of 
the tragic consequences which resulted from the vddespread distribu- 
tion of “Elixir of Sulfanilamide,” all sulfanilamide derivatives which 
have come into the hands of American physicians, have had a firm back- 
ground of experimental investigation and clinical application. Out of a 
welter of drugs, American pharmaceutical manufacturers have wisely 
pressed claims for only three or four sulfanilamide derivatives, and. the 
Food and Drug Administration and the Council on Pharmacy and 
Chemistry of the American Medical Association have seen fit to recog- 
nize only two of them, namely, sulfathiazole and sulfapyridinc. Tliis 
far-sighted policy on the part of all concerned has limited tlie list of 
these chemotherapeutic agents to those of proven merit, and tonight it 
will be our purpose to attempt to give a clinical evaluation of the use of 
sulfanilamide, sulfapyridine and sulfathiazole in the prophylaxis and 
treatment of certain bacterial infections. 

Shortly after the introduction of sulfanilamide it became evident, 
from the work of /Marshall and his associates,-’ ^ that the rational use of 
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Irug called for a knowledge of the factors concerning its absorption, 
ibution, excretion from the body, and the possible toxic effect which 
ight have. It quickly became evident that successful therapv with 
inilamide depended upon the maintenance of certain concentrations 
he drug in the blood of the patient under treatment. Later, ndth the 
oduction of sulfapyridine and sulfathiazole, and with the discovery 
t they presented different patterns in respect to their passage through 
body from those of sulfanilamide, it has become necessary’' for the 
ysician to possess a sound knowledge of the clinical pharmacolog)’’ of 
;se compounds if he expects to obtain the greatest measure of thera- 
peutic success from the use of these agents. The problem as to which 
one of these compounds it is best to employ in a given infection is a real 
one. Hence, it is imperative when using these compounds to know of 
their behavior in the body and to have the latest information regarding 
their comparative effectiveness in disease— types of data which can be 
based only upon extensive experimental investigations and sound clinical 
observations. 

Afore is known about the fate of sulfanilamide in the human body 
than of either of the other nvo compounds. This drug, when adminis- 
tered by the oral route, is well absorbed from the gastrointestinal tract, 
is fairly equally distributed throughout the body tissues and, if kidney 
function is normal, is promptly excreted. The maintenance of adequate 
concentrations of sulfanilamide requires a dosage schedule that is on a 
four hour basis. Sulfapyridine is irregularly absorbed by different indi- 
viduals, and in the same individual the degree of absorption of this drug 
from the- gastrointestinal tract may vat)?- quite markedly from day to 
day. As far as information is available, the drug is fairly well distributed 
throughout the tissues, and, as a general rule, it is conjugated to the 
therapeutically inactive acetyl derivative in a much higher degree than 
is either sulfanilamide or sulfathiazole. From data available at the present 
time, it seems that the liver plays the predominant role in the conjuga- 
tion of sulfanilamide and its derivatives. Sulfapyridine is excreted more 
slowly than is sulfanilamide or sulfathiazole and in the urine a high per- 
centage of the excreted drug is generally present in the acetylated form. 
This conjugated fraction is poorly soluble and tends to ctystallize out 
in the urine. 

Sulfathiazole is readil)^ absorbed and when kidney function is normal, 
is rapidly e.xcreted. It is conjugated by the tissues in about the same 
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degree as has been noted for sulfanilamide. Data which have been ob- 
tained from the administration of the drug in patients ^^d^ose kidney 
function is depressed and in whom the rate of excretion of tlie drug is 
decreased, tend to show that if sulfathiazole remains in the body for any 
considerable period of time, its rate of conjugation tends to increase 
rapidly. This suggests that the reason why sulfathiazole does not ordi- 
narily seem to be converted in large amounts to the acetyl form, is that 
the drug usually is excreted so rapidly that the conjugating mechanism 
in the liver does not have time to play its ordinary role. The drug is 
excreted almost entirely by the kidney, and in the urine definitely less 
sulfathiazole is found in the acetylated form than is the case with sulfa- 
pyridine, again, probably, because the drug is excreted so rapidly. This 
rapid excretion of the drug makes it difficult at times to maintain ade- 
quate concentrations of sulfathiazole in the blood. There is little infor- 
mation regarding the distribution of sulfathiazole in the tissues of the 
body. However, it is known that sulfathiazole passes over much less 
^ rapidly into the spinal fluid than does either sulfanilamide or sulfapyri- 
dine. 

At the present time the sodium salt of sulfapyridine is available for 
clinical use, and it is probable that the sodium salt of sulfathiazole will 
be available in the near future. These compounds are made up in 5 per 
cent solutions in distilled water, and shotdd always be administered by 
the intravenons route. Immediately after these compounds pass into 
the blood stream, the sodium ion is split off, thus releasing either sulfa- 
pyridine or sulfathiazole as the case may be. From this point on, these 
drugs behave in the tissues in a manner comparable to that noted when 
they are administered by the peroral route. 

In the selection of the drug for the treatment of a given infection, it 
is of the greatest importance that the correct etiological diagnosis of the 
disease process be made by bacteriological cultural methods. However, 
it is our firm opinion that one should never hesitate to employ these 
chemotherapeutic agents if one feels that, upon the basis of clinical 
diagnosis, an infection is present which is known to respond to sulfanil- 
amide or its derivatives. The early use of these chemotherapeutic agents 
in the treatment of susceptible infections is of paramount importance if 
prompt, clear cut clinical results are to be obtained. Recently, on the 
basis of experimental and clinical obsen^ations, we have attempted to 
list the drug of choice in the treatment of certain disease processes. We 
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Tam-e I 

THE DRUG OF CHOICE IN' THE PERORAL TREATMENT OF BACTERIAL 
INFECTIONS WHICH RESPOND WELL TO CHEMOTHERAPEUTIC AGENTS 


Sulfanilamide 


Sulfapyridinc 


Sulfatliiazolc 


Ciiancroid 

Gas Gangrene 
Cl. Welchii 

Heniolytie Streptococcal 
Infections 
Abscesses 
Adenitis 

Angina (Ludwig’s) 

Cellulitis 

Empyema 

Erysipelas 

Impetigo 

Lymphangitis 

Mastoiditis 

^Icningitis 

Miscellaneous 

Osteomyelitis 

Otitis Media 

Peritonitis 

Peritonsillar Abscess 

Pharyngitis 

Pneumonia 

Puerperal Sepsis 

Scarlet Fever 

Septicemia 

Sinusitis (Acute) 

Tonsillitis 

Ulcers 

Lymphogranuloma 

Venereum 

Meningococcal Infections 
INIcningitis 
Septicemia 

Streptococcus Viridans 
Infections 
Abscesses 
Cellulitis 

Meningitis ^ 

Osteomyelitis 
Peridental Infections 
Septicemia 

Trachoma 

Urinarj' Tract Infections 
Hemolytic Streptococcal 
(Group B) 

Proteus 


Gonococcal Infections 
Arthritis 
Endocarditis 
Female Gonorrhea 
Male Gonorrhea 
Ophthalmia 

Pneumococcal Infections 
Mastoiditis 
Meningitis 
Otitis Media 
Peritonitis 
Pneumonia 
Sinusitis (,\cutc) 
Sta])hyIocoecnl Infections 
Meningitis 


E. coli Tissue Infection 
Gonococcal Infections 
Arthritis 
Male Gonorrhea 
Pneumococcal Infections 
Pneumonia 

Staphylococcal Infections 
Carbuncle 
Cellulitis 
Osteomyelitis 
Pneumonia 
Septicemia 

Urinary Tract Infections 
acrogenes 
B. pyocyaneus 
E. coli 
S. albus 
S. aureus 
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realize full well that there will be a definite disagreement on the part of 
some physicians concerning our evaluation of the clinical effectiveness 
of these drugs. 

In Table I are listed the drugs of choice in the peroral treatment of 
bacterial infections which are known to respond well to therapy with 
sulfanilamide or its derivatives. There can be little doubt on the basis of 
present knowledge, that hemolytic streptococcal infections produced 
by organisms belonging to Lancefield’s Group A, are best treated by 
sulfanilamide. The same seems to hold true for chancroid, Welch bacil- 
lus infections (gas gangrene), lymphogranuloma venereum, meningo- 
coccal infections, and infections (other than subacute bacterial endo- 
carditis) which are produced by Streptococcus viridans, provided that 
the Streptococcus viridans belongs to the mouth group of these organ- 
isms and is not an enterococcus. At the present time it seems best that 
sulfanilamide be used in the therapy of trachoma and urinary tract in- 
fections due to the double zone-i3 hemolytic streptococcus (Lancefield’s 
Group B) or to B. proteus. 

It is to be noted at this point that the use of sulfanilamide in the 
treatment of gonococcal infections is not recommended. This is based 
on the observations made by numerous workers during the past two 
years that sulfapyridine and sulfathiazole are definitely superior to sulf- 
anilamide in the treatment of gonococcal infections. Sulfapyridine, 
therefore, is an effective agent in the treatment of gonococcal infec- 
tions, certain pneumococcal infections, and, because it passes readily 
into the spinal fluid, in staphylococcal meningitis. 

There can be little doubt that sulfathiazole is the drug of choice in 
most staphylococcal infections. As for pneumococcal infections, it 
seems to be as effective in pneumococcal pneumonia as sulfapyridine, 
and it produces much less nausea and vomiting in patients. It seems to 
be as effective in male gonorrhea as is sulfapyridine. From both the 
experimental and clinical points of view, sulfathiazole appears to be the 
most effective drug in the treatment of colon bacillary infections of the 
tissues such as peritonitis, pyelonephritis. In certain urinary tract infec- 
tions the drug seems to be of considerable value. 

In Table II are listed certain diseases in which sulfanilamide or its 
derivatives have been used, but concerning which not enough reliable 
data are available to evaluate completely the clinical effects of these 
drut^s. Hence, one cannot recommend these drugs with the utmost con- 
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Taiii.e II 

DISEASES IN WHICH THE PERORAL ADMINISTRATION OF 
SULFANILAMIDE OR ITS DERIVATIVES HAVE BEEN 
REPORTED TO BE OF SOME VALUE 


Sulfanilamide 

Sulfapyridine 

Sulfathiazole 

Actinomycosis 

Brucella Infections 

Ulcerative Colitis 

Brucella Infections 

Dermatitis Herpetiformis 


Hemolytic Streptococcal 

Fricdliindcr’s Bacillus 


Infections (Lanceficld 

Infections 


Groups B and C) 

Pemphigus 


Influenza Bacillus 

Streptococcus Viridans 


Meningitis 

(Suh-acutc Bacterial 


Lupus Erythcmatosis 

Endocarditis) 


Malaria 

Ulcerative Colitis 


Pemphigus 

Streptococcus Viridans 
(Sub-acute Bacterial 
Endocarditis) 

Ulcerative Colitis 




Taiilk hi 

DISEASES IN WHICH SULFANILAMIDE OR ITS DERIVATn’ES HAVE 
BEEN USED WITHOUT SATISFACTORILY DEMONSTRATING 

THEIR VALUE 


Sulfanilamide 

Sulfapyridine 

Sulfathiazole 

Anaerobic Streptococcal 

Anaerobic Streptococcal 

Anaerobic Streptococcal 

Infections 

Infections 

Infections 

Bacillary Dysentery 

Common Colds 

Influenza 

Common Colds 

Influenza 

Typhoid 

Influenza 

Paratyphoid Fever 

Non-Hemolytic Streptococ- 

Chronic Sinusitis 


cal Infections 

Tularemia 


Paratyphoid Fever 
Rheumatic Fever (Acute) 
Rocky Jlountain Spotted 
Fever 

Chronic Sinusitis 
Trichomonas Vaginal 
Infections 

Tuberculosis 

Tularemia 

Typhoid 

Typhoid 
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fidence that they will accomplish the desired therapeutic results. It is our 
belief, however, that one should never hesitate at least to try the effects 
of these drugs in the diseases which have been listed here. Tlie e.vcepdon 
to this is malaria in which quinine, Atabrine or Plasmochin are always to 
be preferred. 

In Table III are listed a number of diseases in which sulfanilamide or 
its derivatives have been tested, and in which there is no good evidence 
that they have a definite therapeutic value. For this reason their use in 
these diseases is not advised. 

At this point it is important to remember that the rational and 
reasonable use of these three drugs calls for more thought than just their 
correct prescription. One must not neglect the patient himself while 
treating a given infection, and all measures of proven value should be 
employed when indicated. Of considerable importance is the proper use 
of surgical procedures when such are advisable. This is especially true 
in the treatment of the complications of pneumonia, such as empyema, 
purulent arthritis, the drainage of abscesses occurring in the course of 
hemolytic streptococcal infections, and especially the incision of puru- 
lent foci when sulfathiazole is being prescribed in staphylococcal infec- 
tions. It has seemed to us that since the introduction of sulfathiazole, 
possibly a little too much stress has been laid upon the chemotherapeutic 
activity of this drug in the therapy of staphylococcal infections. On 
several occasions we have seen individuals suffering from a staphylo- 
coccal bacteriemia in whom the administration of the drug brought 
about a prompt clearing of the blood stream and signs of considerable 
improvement in the patient. However, in these patients, the temperature 
and pulse did not come down to normal, and in hopes that further 
administration of the drug would bring about the desired effect, therapy 
was kept up over a period of weeks without complete recovery. Finally, 
sulfathiazole was stopped, and in each instance, hidden and masked foci 
of infection began slowly to make their appearance. In all instances, 
multiple surgical procedures were necessary before the patient recov- 
ered. These experiences lead us to believe that it is unwise to continue 
sulfathiazole over periods of weeks in staphylococcal infections, unless 
there is definite clinical evidence that the patient is constantly improving. 

The question of how much fluid should be given to patients who are 
receiving sulfanilamide or its derivatives is frequently of considerable 
importance, ^^^e have noted repeatedly patients in whom, despite appar- 
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ently adequate doses of sulfanilamide, it seemed difficult to establish 
therapeutically active concentrations of sulfanilamide in the blood. In 
each instance it was found that the patients were receiving such large 
quantities (4500 cc. to 7000 cc.) of fluids each day that the drug was 
being excreted almost as rapidly as it was being absorbed. Hence, when 
patients are receiving sulfanilamide, it is rarely necessary to force fluids 
beyond 3500 cc. per day. 

A^^hen sulfapyridine or sulfathiazole is being given to a patient, the 
administration of adequate amounts of fluids is a prime necessity. This 
results from the fact that in concentrated urines, the precipitation of 
acetyl sulfapyridine or acetyl sulfathiazole is more likely to occur and, 
hence, there is a greater possibility of renal calculi being formed. There- 
fore, in patients udio are receiving either of tliese drugs, the urine out- 
put should be kept at 1000 cc. or more per day. 

Certain curious beliefs have grown up concerning the diets for 
patients who are receiving sulfanilamide or its derivatives. Eggs, for 
instance, are said to be dangerous because of their sulphur content, and 
because of the possibility that additions of sulphur will facilitate the 
production of sulphhemoglobin. It is sufficient to say there is not a bit 
of data available which would lead one to believe that such a supersti- 
tion has any foundation in fact. 

Also, as far as we know, there are no contraindications to the con- 
current administration of other necessary drugs, provided that there are 
definite indications for such prescriptions. The possible exception to this 
statement is the use of anesthetic (not sedative) doses of certain bar- 
biturates in patients receiving sulfanilamide or its derivatives. 

Recently, considerable interest has been aroused in the local use of 
sulfanilamide and its derivatives in the treatment of superficial infec- 
tions. At the present time our knowledge concerning the true value of 
these compounds when used locally is meager. However, in our own 
experience, we have noted that streptococcal ulcers, indolent superficial 
staphylococcal infections, wounds and burns infected with mixtures of 
pathogenic microorganisms often clear up promptly when treated lo- 
cally with powdered sulfanilamide or its derivatives. AAfliile no definite 
information is available regarding optimal amounts of sulfanilamide or 
its derivatives for local use, it has been suggested'* that o.io gram per 
square inch of exposed tissue represents an adequate daily dose. On 
extensively debrided surfaces, this can be sprayed on easily with a pov^- 
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Taiii.k IV 

'ITIE IXDICAI’IOXS FOR THE USE OF THERAPEUTIC AXTISEPtA 

WITH SULFAXILAMIDE OR ITS DERIVATIVES 

Gtt!) Gangrene — 

Adequate clinical data is not availnhlo. 

^[euiiKjococcul Infections — 

Xo conclusive clinical evidence that tlie conihined use 
of meningococcal antiserum and sulfanilaniitle is 
better than sulfanilamide alone. 

Pneumococcal Lobar Pneumonia — Pntients who are severely ill slioukl receive adequate 

amounts of type specific pnciimococcnl anliseruin ns 
well as full {loses of sulfathiazole. 

Staphylococcal Infection — 

Clinical evidence ns to the value of combined therapy 
is not available. 

Scarlet Fever — 

Patients who arc moderately or severely ill should 
receive adequate amounts of scarlet fever antitoxin 
as well as sulfanilamide. 


der atomizer. It is probable that the main value of the local use of sulf- 
anilamide or its derivatives is that it is possible to obtain relatively high 
concentrations of these drugs in the superficially infected tissues. 

At the present time there is some controversy regarding the com- 
bined use of specific sera and antitoxins and sulfanilamide or its deriva- 
tives. In Table IV are given the indications for such combined uses. As 
may be seen from the table, only in patients severely ill with pneumo- 
coccal lobar pneumonia, or in patients moderately or severely ill with 
scarlet fever, is there definite information which leads us to believe that 
combined sero- and chemotherapy is of real value. 

The indications for the prophylactic use of sulfanilamide or its 
derivatives have not been thoroughly established. In Table V we have 
listed the possible prophylactic uses of these drugs. It seems quite clear 
at the present time that the administration for a period of lo days to 2 
weeks of adequate doses of sulfanilamide (either pcrorally or locally) 
to patients suffering from compound fractures, prevents the develop- 
ment of gas gangrene and probably other types of infection. There also 
seems to be good reason to believe that if the earliest stages of otitis 
media (that of the beginning earache) arc treated with sulfanilamide or 
sulfathiazole for a period of 48 to 72 hours, few children will develop 
purulent infections of the middle ear with the possible resulting train of 
complications. The obser\’’ations of Ravdin and Lockwood^ show quite 
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Table V 

INDICATIONS FOR THE POSSIBLE PERORAL PROPHYLACTIC USE 
OF SULFANILAMIDE OR ITS DERIVATES 


Sulfanilamide 

Sulfapyridine 

Sulfathiazole 

Burns 

Otitis Media 

Burns 

Compound Fractures 


Peritonitis (Appendectomies, 

Scarlet Fever Contacts when 


Large Bowel Resections, etc.) 

Dick Test Positive 

i 

Urinary Tract Infections 

Extensive Tissue Injuries 
Aceidental 

Operative 

Gunshot Wounds 

Otitis Jledia (Earache) 
Peritonitis (Appendectomies, 
Large Bowel Resections, etc.) 
Rheumatic Fever (Quiescent 
stage) 


(Urological Operations) 


clearly that the routine use of adequate doses of sulfanilamide in the 
postoperative treatment of appendicitis has markedly decreased the 
morbidity and case fatality rate from peritonitis occurring as a compli- 
cation of appendicitis. Also the work of Thomas et al." and of Coburn 
and his associates'^ seems to point to the fact that in the northern half 
of this country the administration of small daily doses of sulfanilamide 
from the first of October to the first of June prevents the recurrence 
of the active manifestations of rheumatic fever in patients suffering 
from that disease. If these latter observations could be widely confirmed, 
a most important prophylactic measure would be at our disposal. 

The administration of sulfathiazolc as a prophylactic agent to pa- 
tients who are undergoing a resection of the large bouxl, or who have 
the risk of developing peritonitis following operative procedures in the 
abdomen, has seemed to be most effective in The Johns Hopkins Hos- 
pital during the past year. In those patients who have to undergo a 
resection of the large bowel, the drug is started in doses of i.o gram 
every 4 hours on the afternoon prior to the day of operation and is 
continued until about the sixth postoperative day. 

In Tables VI to X are shown the amounts of sulfanilamide or its 
derivatives which we believe represent therapeutically effective doses 
for severe infections due to the hemolytic streptococcus, the mcninao- 
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Taihe VI 

THE DOSAGE OF SULFANILAMIDE 


Sulfanilamide 

A. Severe Infections 

Initial dose (oral) : 0.10 gram per kilogram of body weight. 
Subsequent doses (oral) : Total daily dose based on 0.10 gram per 

kilogram, this to be divided in C parts 
and given Q.4 b. day and niglit until 7 
dav's of normal temperature have elapsed. 

B. IMild and Moderately Severe Infeetions 

Total daily dose based on 0.10 gram per kilogram of body weight, 
this to be divided into G parts and given Q.l- h. day and night 
until 6 da}'s of normal temperature have elapsed. 

C. Hemolj’tic Streptococcal otitis media, mastoiditis or osteomyelitis 
present a special problem because these infections involve bone. 
Sulfanilamide should be continued in moderate doses for at least 
10 days after a clinical cure has been effected. 


COCCUS, the W elch bacillus, the pneumococcus, the staphylococcus and 
the gonococcus, and for mild or moderately severe tissue infections in 
which therapy with these drugs is indicated. When one is prescribing 
sulfanilamide for the treatment of a severe infection, it is highly impor- 
tant to give a large initial dose in order that a therapeutically efficient 
concentration of the drug may be obtained rapidly; then sufficient 
doses of the drug should be given at 4 hour intervals in order to main- 
tain and augment the effect obtained by the initial dose. In general, in 
severe infections in which sulfanilamide is being employed as the drug 
of choice, a concentration of the drug of i o mgms. per cent in the blood 
should be maintained until a marked clinical improvement in the condi- 
tion of the patient has been noted. Then the amount of the drug given 
each day may be slowly decreased. In milder tissue infections in which 
sulfanilamide is the drug of choice, concentrations of around 5 mgm. 
per cent of the drug should be maintained in the blood. 

On the basis of our present knowledge, it seems as though sulfa- 
pyridine and sulfathiazole were equally effective in the treatment of 
pneumococcal pneumonia, with sulfathiazole generally being the drug 
of choice because it is less likely to provoke nausea and vomiting. Dur- 
ing the febrile period of the pneumonia, the concentration of these drugs 
should be kept at 4 to 6 mgm. per cent in the blood of the patient. 
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Tamx VII 

THE DOSAGE OF SULFAPYRIDINE AND SULFATHIAZOLE 


Pneumococcal Pneumonia 

A. Adults 

Initial dose (oral) either drug. 4.0 grams. 

Subsequent doses (oral) either drug. 1.0 gram Q.4 h. day and 
night until the temperature has been normal for 72 hours. 

B. Infants and Children 

Initial dose (oral) either drug, 0.15 gram per kilogram up to 25 
kilograms of body weight. 

Subsequent doses (oral) either drug. Total daily dose is based 
upon 0.15 gram per kilogram up to 25 kilograms of body weight, 
this to be divided into 4 parts and given Q.C h. day and night 
until the temperature l>as been normal for 48 hours. 

Slajjhylococcal Pneumonia 
A. Adults and Children 

Sulfathiazole is the drug of choice. If satisfactory response is not 
obtained, increase daily dose by 25 to 50 per cent. Continue until 
temperature has been normal for 5 days. 


Table VIII 

THE DOSAGE OF SULFATHIAZOLE IN STAPHYLOCOCCAL INFECTIONS 

OTHER THAN PNEUMONIA 


A. Chemotherapy should not be used for boils, mild furunculosis, etc. 

B. Adequate surgical therapy sliould always be used in conjunction witli 
chemotherapy. 

I. Diffuse staphylococcal cellulitis, lymphangitis, etc., in adults 
Initial dose (oral) : 4.0 grams. 

Subsequent doses: 1.6 grams Q.4 h. day and night until tlie infection 
has ceased spreading. Then 1.0 gram Q.4 h. day 
and night for 7 days. 

II. Staphylococcal bactericmia in adults 
Initial dose (oral) : 4.0 grams 

Subsequent doses: 1.5 grams Q.4 h. until the temperature has been 
normal for 48 hours. Then 1.0 gram Q.4 h. for 14 
days. Then 0.5 gram Q.4 h. for another 14 days. 

III. Staphylococcal infections in infants and children 

The initial and subsequent doses are reduced from those advised for 
adults in proportion to the weight of the infant or child. 
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Tabm; IX 

THE DOSAGE OF SULFAPYRIDINE OR SULFATHIAZOLE 
IN THE TREATMENT OF GONORRHEA IN THE JIALE 


Eitlier drug may be used. 

First day dose: 3.0 grams, i.e., 0.5 grams at 3 hour intervals six 
times a day. 

Subsequent doses (2nd to 10th days): 2.0 grams per day. 

If by the 5th daj’ of treatment a marked improvement in sjTnptoms 
and signs of the disease has not taken place, shift to tlie other drug 
and carry on as outlined above. If a shift in medication has been made 
and after 5 days marked improvement is not observed, stop drug ther- 
apy and begin conservative local treatment. In any event do not con- 
tinue treatment •with these drugs beyond 15 days in patients suffering 
from gonorrhea. 


Table X 

THE PARENTERAL USE OF SULFANILAMIDE OR ITS DERIVATIVES 


Sulfanilamide — To be used only wlien oral medication is impossible. 

Initial dose: 0.10 gram per kilogram of body weight made up in a 1 per cent 
solution in sterile physiological saline or 1/6 molar sodium racemic 
lactate. 

Subsequent doses: 0.05 to 0.075 gram per kilogram of body weight in a 1 per 
cent solution, Q. 6 to 8 h. 

It is best to give solutions of sulfanilamide by the subcutaneous route. Oral 
administration of sulfanilamide should be started as soon as possible. 

Sodium Sulfapyridine or Sodium Sulfathiazole — To be used only when oral medication 

is impossible or satisfactor}' concentra- 
tions of the drug cannot be obtained 
by oral administration. 

Initial dose: 0.06 gram per kilogram of body weight of tlie sodium salt made up 
in a 5 per cent solution of sterile, freshly distilled water. Do not 
try to sterilize by autoclaving or boiling. 

Subsequent doses: 0.03 gram per kilogram of body weight of the sodium salt in 
a 5 per cent solution repeated at about 6 hour intervals. 

Always give slowly (10-15 minutes) by the intravenous route. 

Oral administration of sulfapyridine or sulfathiazole should be started as soon 
as possible. 
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In staphylococcal infections, with the possible exception of staphylo- 
coccal meningitis, sulfathiazole should always be employed. The excep- 
tion of staphylococcal meningitis is the result of the obsen^ation that 
sulfathiazole does not pass over readily into the spinal fluid. This drug 
should not be used in the treatment of small boils, mild furuncles, etc., 
which result from superficial infections with staphylococci, because the 
risk of toxic manifestations from sulfathiazole is greater than the thera- 
peutic results which may be obtained. It is also of extreme importance 
to remember that adequate surgical therapy shotild always be used in 
conjunction with chemotherapy in the treatment of staphylococcal in- 
fections^ and that when an apparent marked improvement has taken 
place in a patient severely ill with a staphylococcal infection, if the drug 
is discontinued too early, a recurrence of the infection is very likely to 
happen. On the basis of present data, concentrations of 5 to lo mgm. 
per cent should be maintained in the blood of patients who are severely 
ill with staphylococcal infections. 

Sulfanilamide and the sodium salts of sulfapyridine and sulfathiazole 
may be given by the parenteral route. Sulfanilamide is best administered 
by the subcutaneous route, while sulfapyridine and sulfathiazole should 
always be gh'^en by the intravenous route. When these drugs are admin- 
istered by these routes, it is always wise to begin the oral administration 
of the drug as soon as the patient’s condition permits, because the per- 
oral route of administration of these drugs is, in general, the most 
satisfactor}'". 

In patients whose infections involve bone or bony tissue, the use of 
these drugs presents a special problem because a recurrence of the infec- 
tion is liable to take place unless all foci of infection have been elimi- 
nated. For this reason again, adequate surgical drainage is important, and 
in such conditions as otitis media, mastoiditis or osteomyelitis, the ad- 
ministration of sulfanilamide or its derivatives should be continued in 
moderate doses for at least 10 days after a clinical cure has been effected. 
The non-observance of this rule has been, in a large degree, the cause of 
the unsuccessful use of these drugs in otitis media or mastoiditis and for 
the reported masking of the symptoms and signs of these diseases. 

One of the curious results of the intensive clinical work that has 
been done with sulfanilamide and its derivatives and of the publicity 
derived following such investigations during the past four years, has 
been to make physicians overcautious about the possible toxic manifes- 
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Gastrointestinal tract Bleeding rare, diarrhea tineoin- Rare Very rare 

disturbances* inon 
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tations of these drugs, while the patients, Avho read only of the ‘Siundcr 
drugs” in their local press, are clamoring for these agents whenever they 
have the mildest scratch in their throats or on their fingers. It is our 
opinion that we, as physicians, have been right in adopting a somewhat 
cautious attitude towards the use of these drugs, but we, also feel that 
as our experience has grown, it is now possible for the average physician 
to use these drugs intelligently even in the home, and that he should not 
worry too much about their possible toxic manifestations. 

In Table XI are given the various manifestations of drag toxicity as 
we have noted them in hospitalized adults. It is evident from this table 
that the toxic reactions resulting from these drugs are quite frequent, 
but that those which are dangerous are relatively uncommon. It is our 
opinion that while it is always advisable whenever possible to utilize 
every available means of laboratory control in following a patient re- 
ceiving sulfanilamide or its derivatives, practically all of the toxic reac- 
tions associated with the administration of these drugs can be detected 
by the physician if he exercises careful clinical control over his patient. 

Patients who are receiving .sulfanilamide or its derivatives for the 
first time should be seen at least once a day, and at this time the attend- 
ing physician should inquire as to how the patient feels, with special 
reference to the symptoms of headache, body-aching or malaise, because 
these symptoms are the precursors of many of the toxic reactions of 
sulfanilamide or its derivatives. In addition to the inquiries concerning 
the patient’s symptoms, the physician should carefully examine the 
sclerae for the presence of jaundice, and the conjunctivae for injection 
or paleness. The presence of jaundiced sclerae with pale conjunctivae 
probably means that an acute hemolytic anemia is developing. If the 
conjunctivae are not pale, then the jaundice probably results from liver 
damage. The occurrence of injected conjunctivae and sclerae, together 
with smarting and burning of the eyes occurs as a toxic manifestation 
only in the course of sulfathiazole therapy. As an added check to the 
conjunctival examination, the oral mucous membrane should be looked 
at, and inquiry should be made as to whether or not the patient is devel- 
oping a sore throat. If the patient has been treated with sulfanilamide or 
one of its derivatives for more than a week, and while under treatment 
develops a moderately severe sore throat, this may indicate the begin- 
ning of an agranulocytosis, because, if he is being treated adequately, it 
would be quite unlikely that he would be getting a hemolytic strepto- 
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coccal sore throat. The skin of the body should always be looked at 
carefully for the presence of rash, because frequently in the early 
stages of such a toxic manifestation, the patient or his attendants will 
miss the fine macular eruption in the skin. At this point we can stress the 
importance of keeping patients who are receiving sulfanilamide or its 
derivatives out of the direct rays of the sun and away from sources of 
ultraviolet light, because there is no doubt that a certain number of 
patients who develop a skin rash in the course of therapy do so because 
of a photosensitization. Any patient receiving these drugs should stay 
out of the sun until three days after he has stopped taking the drug, or 
until after the time when the drug has been completely excreted. 

The temperature should always be taken in order to detect whether 
drug-fever is present, and if the patient says he has been having chills, 
and at the time that it is taken, the temperature is normal, arrangements 
should be made to have it taken frequently during the next 24 hours in 
order to determine whether or not fever is present. 

Inasmuch as sulfanilamide does not directly damage the kidneys, no 
special precautions have to be obsen^ed in respect to the urine of patients 
who are receiving sulfanilamide, but it is very important that the urine 
of patients wTo are receiving sulfapyridine or sulfathiazole be looked at 
when freshly voided, and that the total urine output be measured daily. 
This can be done easily by the patient’s attendants or family and a urine 
volume of at least 1000 cc. per day should be maintained. If the urine 
output starts to drop and the fluid intake has been properly maintained 
in patients who are receiving sulfapyridine or sulfathiazole, it is very 
good evidence that the drugs are damaging the kidneys either due to a 
direct toxic effect upon the kidney epithelium or as a result of mechan- 
ical blockage by aggregations of acetyl sulfathiazole or acetyl sulfa- 
pyridine crystals. However, in the face of a normal urine output, the 
presence of these crystals in the voided urine should never be consid- 
ered an indication for stopping the drug. The appearance of gross blood 
in the urine at any time in the course of therapy with these drugs con- 
stitutes a good reason for stopping therapy. 

Thus, it can be seen that, with the possible exception of leukopenia 
or agranulocytosis, all of the toxic reactions resulting from the adminis- 
tration of these drugs can be discovered if the patient is kept under 
careful clinical observation during his course of treatment, and for this 
reason it has proved highly practical for careful physicians to employ 
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these drugs in patients \vho are being treated in their homes. If toxic 
manifestations appear, these drugs should be discontinued and fluids 
should be forced vigorously in order to eliminate them from the system 
as rapidly as possible. 

Finally, it must be kept in mind that if a patient has previously had 
a rash, drug-fever, hepatitis, leukopenia, acute hemolytic anemia, injec- 
tion of the sclerae and conjunctivae, diarrhea or purpura hemorrhagica 
in the course of therapy with sulfanilamide or its derivatives, he is very 
likely to have a second, earlier and more severe toxic reaction if sulfa- 
nilamide or one of its derivatives is administered a second time. For this 
reason one must always ask a patient whether or not he has taken one 
of these drugs previously with a resulting toxic reaction, before- pre- 
scribing any member of this series for a second time. If such a history is 
elicited, it is best to give a small test dose of the drug (0.15 to 0.3 gram) 
and then observe the patient for acute toxic manifestations over a period 
of 1 2 hours before beginning the course of therapy. If none is observed, 
treatment with, the drug may be cautiously begun and continued, with 
a constant watch being kept for possible toxic manifestations.* 
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ELECTROPHORETIC ANALYSIS AND THE 
CONSTITUTION OF NATIVE FLUIDS 

Harvey Lecture, October 
Arne Tiselius 

Professor of Biochemistry, Upsala University, Sweden 



-Recent years of research in the borderland between chem- 
istry, biology, and medicine have given us many new ex- 
amples of a fact known since long ago; namely that the 
fundamental processes of life are intimately connected 
with chemical substances of large molecular weight. 
Only such substances are capable of the great variation and specificity 
which are considered to be characteristic of life itself. Among these 
substances proteins should be mentioned first, but we know now that 
large carbohydrate molecules also are capable of considerable variation 
in structure and biological properties. The nucleic acids present in the 
cell nuclei and in many virus proteins are probably in many cases large 
molecules. It is true that a considerable number of substances essential 
for life are of comparatively simple structure like the vitamins and many 
hormones. On the other hand, there is increasing evidence that these 
depend to a considerable extent for their activity on their interaction 
with large molecules, especially with proteins. Without proteins no life 
is possible. No wonder, therefore, that there has been an enormous con- 
centration of efforts by scientists all over the world to contribute to our 
knowledge of the structure and reactions of these and other large mole- 
cules. The results gained so far, and particularly some of the more 
recent developments in this field, have been very encouraging as 
some of the most important processes in living organisms have been 
shown to depend upon specific proteins, which can be isolated in what 
seems to be pure state, as, for example, some of the enzyme proteins. 
Also there is considerable evidence that antibodies in immune sera are 
proteins, and the recent researches of Stanley and others have demon- 
strated that the same is true for certain viruses. Such fundamental 
phenomena as muscle contraction and growth have been interpreted as 
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protein reactions, and interesting attempts have been made to correlate 
morphology and chemical structure. 

\^^hile watching the developments in this field of research during the 
last few years one is struck by the diversity in the modes of attack on 
the problems. Structural organic chemistry is, of course, still the basis for 
this research, as it was in Emil Fischer’s time, and for proteins the recent 
work of Bergmann, Niemann, and their collaborators has brought us 
much new information along these lines. iMany of the new contributions 
have also come from physical chemistry, and I think I am justified in 
mentioning here especially the name of my countryman and teacher. 
The Svedberg. But also physics, x-ray crystallography, spectroscopy, 
immunology, genetics, medicine, and even pure mathematics have con- 
tributed to the new advances. There is hardly any field in modern 
science where research is carried on at so many frontiers simultaneously. 

I wanted to emphasize this fact particularly, as I am going to present 
to you tonight the development of and the results gained mainly by only 
one method, namely, by electrophoresis, since the president of the 
Harvey Society has been land enough to ask me to tell you something 
about the recent developments in this field. Here as well as in other fields 
of protein chemistry the most significant results have been obtained by 
combining evidence gained by a number of different methods. 

Electrophoresis, that is the migration of colloidal particles in an 
electric field, has been known and studied by physical chemists for the 
past loo years. It first became of significance for biochemistry, however, 
in 1899, when Sir William Hardy ^ observed that proteins show this 
phenomenon in a highly characteristic way and that their migration 
velocity depends upon the acidity of the medium. Among the early 
work in this field mention should be made especially of the investigations 
by Michaelis and his collaborators, which demonstrated the value of the 
method for the characterization of enzymes and proteins by their mo- 
bilities and their isoelectric points. 

The most direct method of studying electrophoresis, namely the 
obsen^ation of the migration of individual particles in a solution with 
the microscope or the ultramicroscope is, unfortunately, very limited in 
its application, as most of the substances which are of interest have such 
a small molecular or particle size. that they are beyond the resolving 
power of any microscope. The obsen^ation of electrophoretic migration 
must, therefore, depend upon measurements of the movement of a layer 
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Electrophoresis Methods: 



Moving Boundor y: distance d measared 

Transference : increase in quantity of substance 
above L measured 

Fig. 1 — Diagram of electrophoresis methods. 


of the solution of the substances in the electrophoresis tube. For this 
purpose two different methods have been used (Fig, i ) ; one, the trans- 
ference method, depends upon the determination by chemical or bio- 
logical analysis of the increase or decrease of the amount of substance 
above a fixed level in the tube, when a known amount of electricity is 
sent through, the other, the moving boundary method, measures the 
distance traveled by the boundary between the solution and a super- 
natant medium of the same composition with respect to the electrolytes. 
The former method has been used particularly for studying enzymes; 
the latter is especially convenient for colored materials. Both methods 
are, of course, in principle identical with those used by the physical 
chemists for measuring migration velocities of ordinary ions. 

Sveliberg, in his first studies of the ultracentrifugation of proteins, 
made use of their strong absorption in ultraviolet light to observe their 
sedimentation. The application of the same technique to observe the 
moving boundaries in the electrophoresis tube was tried by Svedberg 
and myself in 1926 with some success." In this way the moving boundary 
method could be applied also to colorless substances. The improved pos- 
sibilities of observing what was happening in the electrophoresis tube 
showed, however, that the electrophoretic migration suffered from sev- 
eral disturbances. A detailed study of these phenomena and a description 
of an improved apparatus was published in 1930® together with measure- 
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Fig. 3 — The separation of egg albumin 
and Bence-Jones protein observed by 
ultraviolet light photography. 


ments on a number of comparatively well-defined proteins (Fig. '2). One 
important improvement in the new type of apparatus was the intro- 
duction of large volumes of buffer solution in the electrode vessels to 
protect the protein boundaries from being reached by the disturbances 
which inevitably occur at the electrodes. Figure 3 shoves a series of 
successive photographs of one limb of the tube when a mixture of egg 
albumin and Bence-Jones protein was studied. It demonstrated the pos- 
sibility of using the method as a tool for studying unknown mixtures, 
and perhaps also the application for separation purposes. Of course, the 
most obvious importance of electrophoresis is the determination of 
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mobilities and isoelectric points for the purpose of characterization, and, 
if possible, for the calculation of the charge, and a large number of 
determinations of this kind have already been made in Upsala as well as 
in other laboratories. However, the application of the method for the 
study of mixtures and for preparative purposes is of particular import- 
ance for some of the problems I am going to discuss this evening. 

The electrophoretic separation of the two proteins in Figure 3 sug- 
gests a ihore general application, but it is well known to everybody 
working -in this field that in most cases great difficulties are encountered. 
No doubt the possibilities of electrophoretic separation have been real- 
ized for a long time. These difficulties may, however, be one reason why 
procedures of this kind have come into use only slowly in the biochemi- 
cal laboratories. Another reason may be that the particularly great value 
of gentle methods for isolation of biologically important large molecules 
has been realized only lately. The successful use of adsorption, chroma- 
tographic analysis, ultrafiltration, and ultracentrifugation in the study 
^ and fractionation of mixtures of large molecules as they occur in nature 
has been one of the most striking and important recent developments in 
the methods of biochemistry. Early attempts to make use of electro- 
phoresis for similar purposes (purification of pepsin) were made by 
Ringer,^ and the method also soon found certain applications in industry 
(purification of gelatin) . More recently Theorell, who has contributed 
much to the improvement of electrophoresis methods, was able to isolate 
Warburg’s yellow enzyme this way,'^ and similarly du Vigneaud and his 
collaborators obtained a considerable fractionation of the hormones of 
the pituitary gland.®-'^ 

During the last few years in the Upsala laboratory several improve- 
ments in the technique of electrophoresis have been made® which con- 
siderably increase the efficiency of the separation and appear to widen 
the scope of the method to a large extent. The immediate reason for 
these attempts was the desire to study sera and a number of other native 
fluids. These are mostly characterized by a comparatively high con- 
ductivity on account of the large amount of salts present. Also in other 
cases large amounts of electrolytes are necessary to ensure a disturbance- 
free migration. Perhaps the greatest difficulty in electrophoresis is 
caused by the heat generated by the current. In solutions of consider- 
able salt concentration this will give rise to convection currents which 
will stir up the solution in the tube and may entirely spoil the boundaries. 
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Fig. 4 — The assembled U-tube of the new electro- 
phoresis apparatus. 


Fortunately, there is a comparatively simple way of eliminating this 
difficulty to a large extent. Water and solutions in water have a density 
maximum near +4° C., that is, the density variation which accompanies 
a rise in temperature and which is responsible for the convection will 
be negligible if the electrophoresis tube is kept in the neighborhood of 
this temperature. The apparatus is immersed in a bath which is kept 
about one degree above zero, and with maximum current the tempera- 
ture in the tube rises to about the right value. The electrophoresis tube 
itself is built up of glass cells of rectangular cross section (25X3 mm.) 
with optically plane walls (Fig. 4). These cells can be made to slide 
over one another, thus separating the contents of the U-tube into five 
samples (right in Fig. 4) . The sample under investigation is filled into 
the bottom and the lower of the middle compartments, the latter is 
moved out to one side, and the upper part is filled with a buffer solution 
of the same composition as that of the sample (usually they have been 
dialyzed against each other before filling the cells) . By sliding the lower 
middle cell back into alignment with the others the boundaries arc 
formed. The necessar)^ back and forth movements of the cell are per- 
formed with small air pressure pumps, shown right and left in Figure 5, 
which also shows the U-tube mounted in a metal stand. Figure 6 is a 
diagram of the complete apparatus immersed in the bath (the cooling 
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Fig. 5 — The U-tube mounted in a metal stand. 


coil is seen on the right). The U-tube has been connected to electrode 
tubes (as in the apparatus in Fig. 2), which contain reversible silver- 
silver chloride electrodes (not shown in the figure). 

The apparatus as now described may be used for migration deter- 
minations by the transference method or for separation purposes. Its 
capacity is lo-ii cc. After a sufficient migration or separation has been 
obtained the U-tube is divided up, as in Figure 4 (right), so that the 





Fig. 6— Complete apparatus in low temperature batli. 



Fig. 7 — Optical arrangement for observation of electrophoresis by the 
schlieren methofl. 


different portions may be obtained separately for analysis or for fur- 
ther investigation. However, the optical observation of the migration 
has many advantages, especially when dealing with unknown mixtures, 
and also for convenient mobility measurements. Instead of the ultra- 
violet absorption, a method depending upon refractive index was intro- 
duced which proved to be much superior both in accuracy and 
convenience. This method, the Toepler schlieren method, has found 
extensive use for detecting small inhomogeneities in refractive inde.x, 
for example in testing optical glass, and can be made extremely sensi- 
tive. The arrangement used for electrophoresis obsen^ation is shown in 
Figure 7. The apparatus is seen mounted in the bath, and the cells can 
be observ^ed or photographed with the camera (right). The illumination 
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Fig. S— Schlieren photographs of the migra- 
tion of egg albumin. 


system consists of a horizontal slit (left) an image of w^hich is pro- 
jected onto the camera lens by a large objective close to the apparatus. 
An adjustable horizontal knife edge at the camera lens will normally 
admit all light which passes through the electrophoresis tube into the 
camera. If, however, there is a refractive index gradient somewhere in 
the tube, as is the case at each boundary, light passing through this level 
will be deviated downwards and screened off by the knife edge so that 
the corresponding part of the image of the U-tube in the focus of the 
camera will receive no light from the illumination system. The bounda- 
ries will, therefore, appear as horizontal black bands in this image, and 
may be observed visually on the screen or photographed, making an 
exact determination of their position in the tube possible. The width of 
the schlieren bands depends upon the homogeneity of the migrating 
substance and, to a certain extent, on the setting of the diaphragm. 

Figure 8 shows a number of exposures obtained in one of the first 
experiments (migration of crystalline egg albumin). For the subject of 
this lecture it is particularly important to notice the good definition of 
the position of the boundar)^ which greatly improves the possibility of 
studying mixtures. This was confirmed by actual experiments, using a 
number of artificial mixtures of different proteins. It v^as also obvious 
that by using the optical method as a guide, a separation of samll quan- 
tities could be effected, the contents of the electrophoresis tube being 
divided into samples at the end of a run in the \v^ay shown in Figure 4 
above. 

I have described these improvements in the method to you in some 
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detail as I believe that in this field it is extremely important to use a 
satisfactory experimental technique. Electrophoresis experiments badly 
conducted will not only give incomplete or uncertain information; 
they may give very definite information which is entirely false. On the 
other hand, it is obvious that one does not take the trouble to concen- 
trate his efforts on the improvement of a method unless there is some 
reason to believe that it will be of importance for the kind of research 
we are engaged in. I have already emphasized the importance of the 
application of gentle methods in work with large molecules obtained 
from native material, and I should like to add a few more words on that 
point. When a substance is obtained from such material, for example, 
by extraction and precipitation with salts or with organic solvents, the 
question which always occurs is: Does this substance also occur in the 
native material, or have we modified its properties in any way by our 
method for its isolation? Any one who has done work of this kind will, 
I believe, recognize the difficulty. To take an example, there is no doubt 
if we precipitate a protein in this way, containing some carbohydrate 
or some lipids or nucleic acids, that all the substances obtained occur in 
the original material; but the question is; Do they occur together in 
mutual combination or are they free from each other? The importance 
of that question has been gradually realized in biochemistry as we have 
learned that even very weak forces acting between molecules may have 
a profound influence on their chemical and biological properties. We 
know that a to.xin is neutralized by its specific antitoxin, forming a very 
unstable complex which may even be partially dissociated by dilution 
of the solution, and similar conditions seem to hold for the neutralization 
of viruses by specific substances. We also know that prosthetic groups, 
of different kinds, nucleic acids and carbohydrates may modify the 
biological properties of proteins in an essential way. We have every 
reason to believe that life itself, to a large extent, must depend upon 
very delicate structures, as yet unknown to us but characterized by the 
linking together of the various essential molecules in a highly specific 
and characteristic way. It is conceivable that such structures would be 
destroyed by many of the drastic procedures usually employed in 
chemical work. With gentle methods there is at least some chance that 
the constituents isolated will correspond more closely to those in native 
conditions. In this connection it may be of interest to obsen'^e that 
already we have some indication that materials obtained by such methods 
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Fig. 9 — Electrophoresis of horse serum. 


or Studied in situ in the organism show regularities which may not be 
found with degraded material. I am thinking especially of the molecular 
size and homogeneity of proteins as found by Svedberg and his collabo- 
rators and of the results obtained by Astbury and others by x-ray 
methods, showing that crystalline, or at least semicrystalline, structures 
occur frequently in organisms. 

I have already mentioned that the immediate reason for our attempts 
to improve electrophoresis methods was our intention to study blood 
serum in this way. The present views of the constitution of this fimda- 
mentally important fluid vary a great deal, depending mainly upon the 
methods used for its study and, in particular, its fractionation into pro- 
tein components. It has been assumed by some that serum contains 
essentially only one protein molecular species, the “serum molecule” 
(Block®), and by others a large number of different proteins which 
cannot be distinguished sharply on account of their mutual interaction 
(Sorensen^®) . By ultracentrifugation two main components were found 
to be present and were identified as albumin and globulin.* Our first 

* As found recently by Pedersen, molecular size is not a suitable property bj' winch 
to distinguish between albumin and globulin as part of the serum globulin may assume 
the molecular weight of albumin. 
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experiments using the earlier type of apparatus (Fig. 2) with serum 
globulin, which had been found homogenous with respect to its mole- 
cular size, gave definite evidence that it was inhomogenous clectro- 
phoretically, but the resolving power of the method was too low to give 
any more detailed information. The first experiment with the improved 
method (Fig. 9), obtained with horse serum showed the presence of 
a number of distinctly different components which were isolated by 
separation.®' As only the fastest of these was not precipitated by half 
saturation with ammonium sulphate, this substance was identified as 
albumin and the rest as globulins, and these were named «, / 3 , and y 
globulins. The S-boundary in Figure 9, which remains at the position of 
the original whole serum boundary and does not migrate, does not 
represent a component but depends upon an inhomogeneity in the 
conductivity of the medium which is to be expected in concentrated 
protein solutions and may be accounted for theoretically (see for 
example Henry and Brittain Similar diagrams have been obtained 
with sera from other species, including human beings. Human plasma 
was shown by Stenhagen to contain an additional component which was 
identified as fibrinogen since it disappeared on clotting. 

In order to study the chemical characteristic of these components 
it was necessary to isolate them in large quantities; the method used 
for this purpose will be described below. The results obtained by Blix 
and Svensson (to be published shortly) for the lipoid contents are of 
particular interest. 

Globulin 0: 4.0 — 12.7 per cent cliolesterin, 0.31 — 0.46 per cent lipoid plio-splioriis 

Globulin -yi O.TI — 0.80 per cent cliolesterin, 0.03 — 0,05 per cent lipoid phosphorus 
(in normal human sera) 

These figures show that the j8-component has a high affinity for plios- 
phatides or that the phosphatides move with a mobility close to that of 
/S-globuIin. The fat globules in serum move with the j8-boundary. They 
are probably surrounded by an adsorbed layer of /^-globulin. In horse 
sera the boundaries are considerably less distinctly separated than in 
human, rabbit, and cow sera. Even for these, however, it does not seem 
likely that each component represents a definite chemical individual, 
Specially since the -/-boundary is mostly rather broad, and also for the 
others it seems more reasonable to assume that they are groups of similar 
proteins with each group well distinguished from the others. It is quite 
likely that a higher resolution will split the components further. e 
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Fig. 10a — Electrophoresis of 
antipneuinococcus horse serum. 


plan to increase the separation by using a cell of twice the normal 
length to study this problem further. Until this has been done and until 
protein components obtained from serum by other methods have been 
compared with ours, I think it is too early to try to give a more com- 
plete description of the constitution of serum, not to mention an agree- 
ment upon a suitable terminology. 

It is obvious that a vast field remains to be explored by these methods: 
for example, a comparative study of the sera throughout the animal 
kingdom, the development of the serum constituents in an individual 
with age, changes in pathological cases and during immunization. So far 
a number of exploratory investigations have been made both in Upsala 
and elsewhere, and I shall report on some of the results. It should be 
remembered, however, that the full significance of the results will not 
be understood until more is known about the normal sera in a few well- 
defined cases, especially regarding the chemical characterization. The 
fact that in these diagrams only the mobility is used for the definition 
of the components makes the evidence obtained somev'hat limited in a 
complicated mixture like serum, as it seems quite likely that different 
constituents may have almost the same mobility at the pH commonly 
used for these studies. Figure loa (Tiselius and Kabat^®) shows the 
electrophoretic patterns obtained with a horse antipneumococcus serum 
before (left) and after (right) removal of the antibody by precipitation 
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Fig. 10b — Electrophoresis of anti-egg albumin rabbit serum 
(upper curve) and normal rabit serum (lo%ver curve). 


with the homologous polysaccharide. In this case the antibody globulin, 
therefore, appears to be electro chemically distinct from the other globu- 
lins. This is in agreement with the finding^^- that its molecular weight 
is much higher than that of normal serum globulin. With rabbit anti- 
sera, however (Fig. lob), the antibody in the cases studied showed up 
as an increase in the y-fraction, not as a separate boundary and had the 
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Fig. 11 — Electrophoresis of casein (left) and of milk (right). 



Fig. 12 — Electrophoresis of crystalline lens extract (after 35 min.). 


molecular weight of normal globulin. This is also the case with some 
horse antisera when the horse has been under immunization for a long 
period (Tiselius and Kabat^^) as has recently been confirmed by 
Moore, van der Scheer and Wyckoff.^® It should be emphasized, how- 
ever, that tlie normal y-globulin shows inhomogenous migration and a 
low mobility so that even a marked difference benveen normal and anti- 
body globulin may not show up with the method described. 

Another case of electrophoretic analysis of native fluids is shown in 
Figure 1 1, from experiments by Mellander.^' It shows the electrophoretic 
pattern obtained vdth dial}^ed milk (right) as compared to that obtained 
with a solution of casein, purified according to Hammarsten. Three 
casein components (a, P, y) were obscr^^ed in both cases, and the milk 
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Fig. 13 — Eleetroplioresis of vitreous body extract (after 35 min.). 


diagram also shows the presence of lactalbumin. An investigation of a 
water extract of the crystalline lens (Hesselvik^®) showed the presence 
of two proetins (Fig. 12) which could be identified as a-and /S-crystallin 
first isolated by iVIorner.^® Hesselvik also studied filtered vitreous bodies 
(Fig, 13) which demonstrated the presence of serum albumin, y-globulin 
and a mucoprotein: hyalomucoid, moving faster than the albumin. Many 
other cases have been studied (see for example Hesselvik-"), but these 
may be sufficient to demonstrate the application of the method in the 
study of mixtures for determining the number of components present 
and characterization of these components by their mobilities. 

Considerable refinements have recently been introduced in the 
method of optical observation of electrophoresis, similar to those used 
in the work with the ultracentrifuge. The schlieren diagrams just 
demonstrated are sufficient to localize the components but do not yield 
all the information which may be gained from a more complete knowl- 
edge of the concentration distribution in the electrophoresis tube, unless 
a large number of observations are made with different settings of the 
schlieren diaphragm. A very accurate but somewhat laborious method 


for studying the concentration gradients was worked out by Lamm sev- 
eral years ago"^ and has found extensive use in diffusion and ultra- 
centrifugation wmrk. It has also been used to some extent in electro- 


phoresis work by se^'^e^al investigators (Annetts;"- Tiselius and Kabatd 
Tiselius and '^orsfalH"- . Lately, similar methods, also depending 
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Fip. !•} — Dinpratn of tlie Pliilpot-Svensson mctliod for observation of con- 
centration gradients. Upper half of diagram sliows arrangement viewed 
from above, lower half from the side, yf, lamp; /?, conden.sing lens; C, slit; 
D, schlieren lens; E, screen; P, electrophoresis cell; O, camera lens; H, 
tilted slit; I, cylindric lens; K, photographic plate or screen. 



Fig. 1.5 — Diagram of the electrophoresis of human serum obtained b_v the 
Fhilpot-Svensson method. 



Fip. IG — Diagram of Ixingsworth's “.schlieren scanning" method. L, lamp; 
S. horizontal slit; /), schlieren lens; E, elcctroplioresis cell; Q, schlieren 
diaphrapn, the movement of which is mechanically coupled to the move- 
ment of the plate, G, at right angle: O, camera lens. 
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Figs. 17 , 18 , 19 — Electrophoresis diagram of normal and pathological sera 
and plasmas (from I>ongsworth, Shedlovsky and MacInnes2D). 


upon refractive index although considerably simplified, have been 
worked out by several investigators (Philpoty'^ Longsworth;^® Pickels; 
Andersson;-’ Svensson^®). Figure 14 shows the arrangement by Phil- 
pot, somewhat modified by Svensson, now in use in the Upsala labora- 
tory, and Figure 15, a diagram obtained from human serum by this 
procedure. Such curves are obtained directly in the focus of the camera 
and may be observed during the experiment and photographed. Each 
peak corresponds to a schlieren band, and the area under each peak is 
proportional to the amount of the corresponding component. Thus, a 
quantitative electrophoresis analysis can be made, and a much more 
detailed comparison between diagrams is made possible. The curves may 
demonstrate the presence of insufficiently separated components in a 
much more sensitive way than the simple schlieren photographs. Longs- 
worth’s arrangement is shown in Figure 16. It depends essentially upon 
a mechanically coupled simultaneous movement of the photographic 
plate in the focus of the camera, and the schlieren diaphragm in front 
of the camera lens. The method has already been applied to a detailed 
investigation of a number of pathological human sera and plasma (Longs- 
umith, Shedlovslc}’’, and i\'laclnnes“°). Figures 17, 18 and 19 show some 
of the results obtained. It was found that normal sera showed good 
agreement and gave reproducible results. A group of pathological sera 
was characterized by an abnormal increase in the a-globulin (Fig. 17)- 
Some similar observations had been made by Blix^° using Lamm’s 
method for recording the diagrams. Figure 18 shows some additional 
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diagrams, obtained by the first mentioned authors, where still more 
striking changes can be seen, involving an increase of the j8-fraction (or 
a fraction of the same mobility) and in the case (c), a striking decrease 
in the albumin and increase in the iS-globulin. Of the diagrams in Figure 
19, obtained from a case of nephrosis, a comparison of (b) and (c) ^^nth 
(a) shows how the pathological urine proteins resemble those in normal 
serum, tvhereas the serum itself differs strikingly. Ether extraction in this 
and other cases (Fig. 18) shows that part of the abnormal increase in the 
i8-fraction is due to ether soluble material, probably lipoids. 

It it evident that the electrophoresis method is able to yield much 
more detailed information on the constitution of pathological sera than 
the usual precipitation methods. It will be of great interest to correlate 
the results with those recently obtained by Kendall,^^ using immuno- 
logical reactions for the characterization of the serum proteins. It seems 
that still more detailed information migrht be obtained if the resolving 
power of the method could be increased as some of the peaks show a 
tendency to split up further. With this aim in mind, a cell of twice the 
usual length is now being constructed especially for serum work. 

In the diagrams just showm (Figs. 17, 18, 19), which were obtained 
from the descending side, a dismrbance is observed at the jS-boundary, 
sho^ving up as a very narrow and sharp peak. The nature of this is not 
yet clear. Possibly some precipitation takes place on account of the 
removal of albumin and a-globuUn on this side from the j8-boundary, 
indicating that the presence of these proteins is necessary’- to keep some 
of the serum constituents in an unchanged state. It is a general experience 
from our work with serum that the j8-component is the most unstable 
of all the serum constituents and is very difficult to isolate. 

It is evident that electrophoretic analysis should be capable of giving 
some information also regarding reactions taking place between com- 
ponents in mixtures. It has been possible to demonstrate that in serum 
the pigment, bilirubin, is attached to the albumin (Bennhold;®- Pedersen 
and Waldenstrom^^). Smetana has showm that a number of dyes com- 
bine with denatured but not with undenatured proteins (unpublished 
work) . Figure 20 shows an electrophoretic diagram obtained -with a mix- 
ture of egg albumin and anti-egg albumin in the inhibition zone (excess 
of egg albumin, precipitate dissolved). The fastest boundary is the 
excess egg albumin, the slower is the complex between egg albumin and 
antibody globulin, moving at a rate intermediate between that of each 
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Fig. 20 — Electrophoresis of ta mixture of 
egg albumin and anti-egg albumin. 




Fig. 21 — Electrophoresis of a mixture of Helix pomada and 
Helix nemoralis hemocyanins before (upper curves)^ and after 
(lower curves) cross combination by reversible dissociation- 
association. 
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component alone (Tiselius and Rabat, unpublished work). Figure 21 
gives curve diagrams obtained from a mixture of hemocyanins from two 
different snails: Helix pomatia and Helix nemoralis. The upper dia- 
gram was obtained after mixing the two proteins, the lower after pro- 
ducing a reversible dissociation-association by shifting the pH to alka- 
line reaction and then bringing it back to the original value. This is 
sufficient to cause a formation of a series of cross compounds, a number 
of mixed molecules with properties intermediate between those of the 
two original native proteins (Tiselius and HorsfalP*). Such cross com- 
bination, however, seems likely to occur only with the largest protein 
molecules, which are known to dissociate easily, and, moreover, only 
with biologically related substances. 

In the course of preparation of pure proteins from native material 
the electrophoresis diagrams are often very helpful as a guide, to show 
how the preparation proceeds and the degree of homogeneity of the 
resulting products. This application reminds one of the use of spectrum 
analysis in chemistry for the detection and isolation of new substances. 
The spectrum-like appearance of the schlieren photographs is actually 
more than a superficial analogy. However, in a number of cases the 
preparative separation by use of electrophoretic migration itself has 
sometimes proved extremely useful, especially for the isolation of very 
unstable compounds and for the removal of impurities which are diffi- 
cult to get rid of by other methods, particularly precipitation. It has 
been possible to separate the serum components this way, except per- 
haps for the y 8 -globulin (Tiselius^^ Tiselius and Svensson, to be published 
shortly), and to isolate carbohydrates from proteins in tuberculin prepa- 
rations (Seibert, Pedersen, and Tiselius^^), just to mention uvo examples. 
In enzyme chemistry this method seems to be of particularly great 
importance as shown especially by Theorell in his purification of War- 
burg’s yellow enzyme and recently also of cytochrome c.®° It has often 
been found that traces of impurities which still remain after other puri- 
fication methods have been applied can be removed by electrophoresis 
(see for example also the purification of heparin by Wilander^®). This 
circumstance may become of particularly great importance in the pre- 
paration of substances for immunological work when a trace of an 
impurity of a large molecule may be of decisive importance. It is a 
remarkable characteristic of the method that it is almost independent 
of the relative proportions between the components; the difference in 
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Fig. 22a — Large electrophoresis apparatus for preparative work. 


the mobilities is the only decisive factor for the efficiency of the separa- 
tion. It should be emphasized, however, that if the components combine 
partially in the solution, the separation will be incomplete also by this 
method. One should then look for a medium in which the compounds 
are likely to dissociate, for example extreme pH values. 
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Fig. 22b — Large apparatus mounted in the bath, with the electrode vessels outside. 


Even though successful separation may be obtained with the appara- 
tus described, its capacity is too small for many purposes, the volume of 
the sample being only lo cc. The value of electrophoretic methods for 
preparative work has been realized by many investigators, and several 
types of apparatus have been used, as has already been mentioned. For 
our purposes it has appeared essential to control the separation by optical 
observation, and an apparatus for this purpose taking 200-300 cc. is 
shown in Figure 22a. It has been built according to the same principle 
as the smaller type, with some modifications.®'^ 

The cross-sectional area is ten times as large, and the number of cells 
has been increased. Also the electrode vessel volume and the size of the 
electrodes must be increased accordingly. A special arrangement for 
sampling, making it possible to subdivide the contents of one com- 
partment, has been introduced (Fig. 23). It consists of a pipette with a 
wide mouth, covered by a porous glass filter, which to a large extent 
eliminates convections when the liquid enters. The pipette is gradually 
lowered into one limb of the U-tube by the rack and pinion arrange- 
ment and its position with respect to the different boundaries is observed 
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with the usual schlieren arrangement. Figure 22b shows the complete 
arrangement of the large apparatus. In preparative separation the so- 
called compensation arrangement has proved quite useful to increase 
the separation capacity of the electrophoresis tube (Fig. 24)* In 
ciple it depends upon the establishment of a slow and well-defined 
movement of the solution as a whole through the U-tube in a direction 
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Fig. 24 — Maximum separation obtainable without and with compensation. 


opposite to that of the electrophoretic migration in order to keep the 
boundaries in the tube a sufficiently long time to attain as complete 
separation as possible. 

The apparatus and procedure described have proved satisfactory 
for many separations, and have been used so far chiefly for serum frac- 
tionation, For many preparations Avhere there are large differences in 
mobility and solutions of low conductivity can be used it seems probable 
that much simpler arrangements may work satisfactorily, especially if 
one is willing to sacrifice some of the convenience of this type of 
apparatus. 

I may add that we also have a micro-cell (Fig. 25) with only a 
2 cc. capacity, which has proved useful when only very small amounts 
of material are available. 

In conclusion, I should like to say something about the limitations 
in the use of electrophoretic methods. It is well known that many large 
molecules, for example many polysaccharides, carr}’’ no charge and 
these, of course, fall entirely outside the scope of the method, except 
that their inability to move in an electric field at any pH is often quite 
useful to differentiate them as a group from other substances, as well 
as to separate them in quantity from other components in the mixture. 
To protein chemists it is a well-known fact that a ver)’^ large number of 
albumins have isoelectric points in the neighborhood of pH 4.7. It has. 



Fig. 25 — Micro-electrophoresis apparatus (capacity 2 cc.). 


however, been found that two proteins very seldom show the same 
mobility over the entire pH-stability range; usually the differences arc 
most marked at an appreciable distance from the isoelectric point. 
Biologically related proteins are, of course, mostly quite similar, even if 
striking differences are encountered here too. The respiratory pigments 
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Fig. 2G — Electroplioresis of guinea hen egg albumin 
(left) and a mixture of guinea hen and duck egg al- 
bumins (right). (From Landsteiner, Longsworth and 
van der ScheerSO). 


of the uvo snails, Helix poviatia and Helix nevioralis (hemocyanins) 
at pH 6.8 in o.i phosphate buffer show mobilities of 3.08 and 5.27 
respectively (Pedersen;^® Tiselius and Horsfall"®’’^). Adair found 
that maternal and fetal hemoglobin from sheep could be distin- 
guished easily (unpublished work). Landsteiner, Longsworth and van 
der Scheer®® could differentiate egg albumins from the two groups of 
birds Anseriformes and Galliformes (Fig. 26). Within each group the 
species differences were, however, insufficient to give a distinct separa- 
tion even if in some cases a broadening of the schlieren bands could be 
seen. As these authors emphasize, the species differences may often be 
located in groups which are electrically inert. There is hardly any doubt 
that serological reactions and solubilities of crj^stalline material are more 
specific properties than the electrophoretic mobility, even if the separa- 
tion by these methods may not always be as clear-cut as that obtained 
by electrophoresis. 
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The greatest difficulty in preparative electrophoretic separation seems 
to be the spreading of the boundaries when they migrate over large dis- 
tances. This spreading is much larger than can be accounted for by 
diffusion only, and, according to recent investigations by Horsfall and 
myself,”^ seems to be largely reversible, indicating either that most of 
the proteins investigated are still not quite homogenous or that an un- 
known source of disturbance is present in most of our experiments. If it 
were not for this effect, the possibilities of electrophoretic separation 
would be much greater, at least if sufficiently long times can be used 
for the experiments. It should be remembered that the separation is pro- 
portional to the time, whereas the diffusion is proportional only to the 
square root of time. 

Another difficulty, which is of very great importance in quantitative 
work when mobilities have to be calculated or the relative amounts of 
the components estimated, is caused by the interference of the migration 
of the ions of the medium and is particularly important in solutions of 
high protein and low salt concentration. The differences between 
descending and ascending diagrams and the non-moving boundaries are 
caused by these effects. Time does not allow me to enter upon a discus- 
sion of these phenomena here. It may be sufficient, however, to empha- 
size the importance of an accurate knowledge of these effects. An 
excellent treatment of the subject has been given in a paper by Henry 
and Brittain^" published some years ago. 

Effects of this kind are also responsible for the difficulties encoun- 
tered when it is tried to extend the use of electrophoretic methods to 
substances of low molecular weight like amino acids and the smaller 
polypeptides. 

From what I have said I hope I have been able to demonstrate to 
you that the application of electrophoresis methods opens up some new 
possibilities of studying the constitution of native fluids under conditions 
which are at least somewhat closer to those prevailing in the native state 
than if the common, more drastic methods are applied. I believe that 
progress in this field will depend to a large extent upon the development 
of the experimental technique and upon the proper understanding of 
the significance of the results and the limitations of the method. This 
field should prove particularly fruitful for the collaboration of reseafeh 
workers in physical chemistry, biology, and medicine in a manner which 
has proved so valuable for many other problems of modern science. 
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